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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ mo JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU pE3yJbTaTaMHU OCBOCHUSA 06p330B3Te.]'II>HOI7I nporpamMmmal

W3yueHne qUCUMIUIMHBI HAIIPABJICHO Ha (GOPMUPOBAHHE HIIEMEHTOB CIIEIYIOLINX KOMIIe-
teHuui B cootBeTcTBUM ¢ PI'OC BO 1 OOII BO no ganHoMy HanpaBJIEHUIO MOATOTOBKHU:

-CIIOCOOHOCTH MTPUMEHATH 0a30BhIC 3HAHUS MATEMAaTHYECKHX M €CTECTBEHHOHAYYHBIX JHC-
[UIUIAH, TUCIUIUIAH 001 enpodecCHOHATBFHOTO IIMKIIA B 00beMe, He00X0IMMOM B TIpodeccro-
HAJIBHOW JIESITeIbHOCTH, OCHOBHBIX 3aKOHOB COOTBETCTBYIOIINX HAYK, pa3padOTaHHBIX B HUX TI0/I-
XOJI0B, METO/IOB M PE3YJIbTATOB MaTEMAaTHIECKOTO aHAIN3a U MOACITHPOBAHUS, TEOPETUIECKOTO
aKcrepuMenTanbHoro uccnenoBanus (OIMK-1);

-CIIOCOOHOCTH MTPUMEHSATH OCHOBBI METOIOB MCCIICIOBAHMS, aHAIN3a, JUAarHOCTHKH U MOJIe-
JMPOBAHMS CBOWCTB HAHOMATEPHUAIOB M HAHOCHCTEM HEOPTaHUYECKOM W OPraHUIeCKOH MPHUPOIBHI B
TBEPJIOM, )KHJIKOM, T€JIe00pa3HOM, a3pPO30JIbHOM COCTOSIHHM, BKJIFOUYAsi HAHOTICHKH U HAHOCTPYK-
TYpUpPOBaHHbIE IOKPHITHS, BHYTPEHHHE U BHEIITHUE TPAHUIBI pasjiena ¢a3, a Takke GU3NIeCKuX U
XAMHYECKHX MPOIECCOB B HUX Win ¢ uxX yuactueMm (OI1K-3);

-CIIOCOOHOCTH MCTIOJIB30BATh COBPEMEHHBIE HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHO-
JIOTHH, TTI00abHBIe MH(POPMAITMOHHBIE PECYPCHl B HAYYHO-HCCIIEIOBATEILCKON IESITETHHOCTH B
00JIaCTH MaTepUaIOBECHUS U TEXHOJIOTMH HaHOMaTepuanoB u HanocucTeM (I1K-1);

-CIIOCOOHOCTH MCTIOJIB30BaTh HA MPAKTUKE COBPEMEHHBIC TIPEICTABICHUS HAYK O CBOMCTBAaX
BEIIECTB M MaTEPUAIIOB TIPH MEPEX0/Ie UX B HAHOPa3MEPHOE COCTOSIHHE (HOJb, OJTHO M IByXMEp-
HOE), O BIMSHUM pa3Mepa Ha CBOWMCTBA BEIIECTB U MaTEPHAJIOB, B3aUMOJICHCTBUU HaHOMATEPHAJIOB
Y HaHOCHUCTEM ¢ OKpyxkartoteit cpenoi (ITK-2).

dopmupyemast
KOMITETEHIIUS
Pe3ynbrarer oOydeHust (c ykasaHuem [Tpumeuanue
KOJ1a)
1. 3HaTh OCHOBBI CO3/1aHNSI HAHOCUCTEM U HAHO- OIK-1
MaTepUajoB Pa3IMYHBIMU IPYIIaMH METOJIOB.
2. 3HaTh 0011I1e 3aKOHOMEPHOCTH MIPOLIECCOB 00- OITK-1
3HaHusA pa3oBaHUsl HAHOCUCTEM U HAaHOMATEPHUAJIOB.
3. 3HaTh 00 U3MEHEHNUH CBOICTB BEIECTB U Ma- OIK-1. OIK-
TEpHAJIOB MPU MEPEXOJIC MX B HAHOPA3MEPHOE CO- | 4 ’
CTOSIHHE
1. Vcnonb30BaTh 3HAHUS TPU UCCIICJOBAHUH OIK-1. [IK-2
CTPYKTYpbl HAHOMATEPUAaJIOB U HAHOCHUCTEM ’
YMenus 2. Vcnonb30BaTh 3HaHUS MIPU UCCIIEIOBAaHUU (PU-
3UKO-XMMHYECKHUX CBOMCTB HAHOMATEpUAIOB U OIIK-3
HAHOCHCTEM
1. CriocoGHOCTH MCTIOIB30BATh HA MIPAKTUKE CO-
BPEMEHHBIE IIPE/ICTABIICHUS HAYK O CBOMCTBAX OITK-3, TIK-2
BEILECTB U MATEPUAJIOB IPU MEPEXOJE UX B HAHO-
Bnanenus pa3MepHOE COCTOSIHUE.
(HaBBIKH / 2. CriocoOHOCTH UCTIOIB30BaTh Ha MPAKTUKE CO-
OTIBIT JIesi- BpPEMEHHBIE TIPEICTABICHUS HAYK O BIUSHUU
TEJIbHOCTH) pa3Mepa Ha CBOMCTBA BEIIECTB U MaTEPUAJIOB, K-2
B3aMMO/ICHICTBUM HAHOMATEPHUAJIOB U HAHOCUCTEM
C OKpYXarollen cpeoid, MOJAEIUPOBAHHUS, & TaK-
K€ TEOPETUYECKOTr0 aHAJIN3a HAHOCHCTEM.




2. lleab ¥ MeCTO TUCHHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnuruinna «DPu3uKa 1 XUMUSI HAHOMATEPHaJIOB U HAHOCHCTEM) SIBISICTCS JAUCHUTUIMHON
no BeIOOpy BapuatuBHoil yactu OOIIl BO no nanpasnenuto noarotosku 28.28.02 "Hanomatepua-
as1", po¢uip "KoHcTpykunoHHbIe U (PyHKIMOHATBHBIE HAHOMATEPUAIHI .

JucuuruinHa usydaercst Ha 3 kypce B 1 cemectpe.

Lenbro ocBoeHUS MUCIHMILINHBI «DHU3MKa U XUMUSI HAHOMATEPUAIOB U HAHOCHUCTEM» SIBJISI-
eTcsl IproOpeTeHne MPO(HECCUOHATLHBIX 3HAHUN B 00JIACTH HAHO(PU3UKH ¥ HAHOXUMHH, TTIOJITOTOB-
Ka K Hay4HO-UCCJIEJIOBATEIbCKOM U MEeJarornyeckoil JesiTeIbHOCTH, CBSI3aHHOW C MCIOJIb30BaHUEM
METO/I0B HAHOTEXHOJIOTHM, 03HAKOMJIEHHE C XMMHUYECKUMHU OCHOBAaMHU CHCTEM MOHWKEHHOM pas-
MEPHOCTH, C OCOOCHHOCTSIMH 3HEPIETUYECKOrO CIIEKTpa M IMEpPEeHOCa 4YacTUL[ B MHOTOCIOMHBIX
CTPYKTYpax C PE3KUMH MOTEHINAIBHBIMUA TPAaHUIIAMHU, C OCHOBHBIMH METO/IaMU TIOJTYYEHHsI U HC-
CJIeIOBaHMS HAHOCTPYKTYP. B pe3ynbrate ocBOEHUS TaHHOW NUCHIMIUIUHBI TOJDKHBI OBITh chopMu-
pOBaHbI MPEACTABICHUS O COBPEMEHHBIX MPoOIeMax B 00JaCTH HaHO(U3UKU U HAHOXUMUH, cop-
MHUpPOBaH KOMIUIEKC (PYHIaMEHTaJIbHBIX IPEICTaBICHHM, COCTaBISIOIIMX OCHOBY Haubosiee BOC-
TpeOOBAHHBIX B HACTOSAIIEE BpeMs AUCUMUIUIMH - HAHOXMMHH M HaHOTEXHOJIOTUH, CPOPMHPOBAHO
MIOHMMaHHe OO0IIMX M Haumbojee BaKHBIX 3aKOHOMEPHOCTEW HAaHOPAa3MEpPHBIX CUCTEM. 3HAHUS U
YMEHHsI, TIOJTy4€HHBIE B pe3yJbTaTe OCBOEHHS Kypca «PU3MKa U XUMHS HaHOMATEpHAJIOB M HaHO-
CHCTEM) MTO3BOJIIOT MTPOBOIUTH UCCIIENOBAHUS CTPYKTYPHI U CBOMCTB HAHOCTPYKTYPHBIX MaTepHa-
JIOB.

JuctmmumHa «®u3uka U XUMUsST HAaHOMATepUAJIOB 1 HAHOCHCTEM) - OJHA M3 TUCIHILUIAH
npouIIst, HEMOCPEICTBEHHO (OPMHUPYIONINX YMEHHS TPOBOJNUTH CaMOCTOSITEIBHBIC HAYYHBIE HC-
CJIEJOBaHUSI.

[To mpeameTy U METOAY CBOMX MCCIIEIOBAaHUN TAHHBIN KypC TECHO CBS3aH C TEOPETUUYECKOM
MEXaHUKOU, (PU3UKON KOHJIEHCHPOBAHHOTO COCTOSHUSA.

O6beM aucuumauHbel «duU3uKka U XUMHUS HAHOMATEPUAIOB W HAHOCHUCTEM» COCTaBJISET 5
3ayeTHRIX equHuIl, 180 akamemuueckmx dyacoB, B ToM umciae 91.2 wyaca, BBIIEJIEHHBIX Ha
KOHTAaKTHYIO pa0oTy oOy4arommuxcsi ¢ mpenojgaBateneM. Mrorosas ¢opma KOHTpOJIS: 3K3aMeH (I10
BCEH UCIMIUINHE).

3. Coaep:xxanue padoueii mporpaMmmbl (00beM TMCHUIIIMHBI, TUNIBI M BUIbI y4e0-
HBIX 3aAHATHH, y4e0HO-MeTOoANYecKoe ofecredeHue CaMoCTOSTEIbHOH PadoThI
o0y4Jarommxcs)

Coneprxanue pabodeid mporpaMmMsl peactabiieHo B [Ipunoxenun 1

4. ®oHJ OlIeHOYHBIX CPEACTB MO AUCUHUILINHE
4.1. llepeyeHb KOMIIETEHIHI ¢ YKa3aHHEM 3TaNoB UX (GOPMUPOBaHNS B NPoLecce OCBOCHUS
o0pa3oBaTte/ibHOI nporpaMMel. Onucanue NoKa3arTeseil 1 KpUTepUeB OLEHUBAHUA KOM-
NneTeHUH HA PA3JMYHBIX dTANaX UX (POPMHUPOBAHMS, ONMCAHNE LKA OLleHUBAHUS
Kon u popmymuposka komnerennnu OIK-1

-CIOCOOHOCTH MPUMEHSTH 0a30BbI€ 3HAHUS MATEMAaTUYECKIX U €CTECTBEHHOHAYYHBIX
JUCIMILINH, TUCIUIUIMH 0011enpo(dhecCHOHaIBHOTO IIUKIIA B 00beMe, He0OXO0JMMOM B
npodeccruoHaNBbHOM IeSATENBHOCTH, OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIMX HAYK, Pa3paOOTaHHBIX B
HUX MOJX0/I0B, METOJIOB U PE3YJIbTATOB MAaTEMaTUUYECKOTO aHAIN3a U MOJIEITMPOBaHUS,
TEOPETHUYECKOTO U dKCIIEpUMEHTaIbHOTo nccienoBanus (OITK-1)

Oran (ypoBeHb)
OCBOEHHS KOMIIe-
TEHIIMU

[nanupyemble
[Pe3yIIBTATHI
oOyueHms (mmoxa-
BaTeNy JIOCTHXE-
HUSL ~ 33JaHHOTO
[YPOBHSI OCBOCHUS
[KOMIICTEHIIUI )

Kpurepun onleHMBaHNS pe3yabTaTOB 00yUEeHHUS

2 («He ymosme-
TBOPUTEIHHOY)

CryneHt HaOpan
or 0 —mo 44
GasoB

3 («Y moBneTBo-
PHUTEITHHO»)

CryneHT Habpai
or 45 — nmo 59
6asioB

4 («Xopomio»)

CrynenT HaOpai
or 60 — mo 79
6amoB

5 («OtamaHO»)

CrynenT HaOpan
or 80 — 100
6amoB




Hemeﬁ JTarn 3HaTh OCHOBBI Crynenr nposiB- | Cryaent ponyc- | Cryaent pomyc- | CTyaeHT JI€MOH-
(3HaHI/151) CO37aHUs Ha- JIileT HEMOHMMa- | KaeT  CYHIECT- | KaeT HETOYHO- | CTpUpyeT IMoJ-
HOCHCTEM U HHC ¥ KpaliHE | BCHHBIC OIIMOKH | CTH B ONpeEnele- | Hble 3HAHUS
HaHoOMaTepua- HETOJIHBIE 3Ha- | B TOJKOBAHWW | HUM OCHOBHBIX | TEPMUHOJIOTHUH,
JIOB pa3yiny- HHUSI OCHOBHBIX | OCHOBHBIX TIO- | MIOHATHA M 3a- | OCHOBHBIX  IIO-
HBIMU TpyNma- | MOHATUH, 3aKo- | HATHM M 3aKo- | KOHOB. HSATHHA, 3aKOHOB.
MH METOIOB. HOB M Me€TONIOB. | HOB. Jloruka wu CryneHr 0e3
He mMoxeT oTBe- | monmHOTa OTBETa 3aTpyIHEHUI
3HaTh obLIue TUTh HU HAa OJIUH | CTpajaloT  3a- OTBEUaeT Ha BCE
3aKOHOMEPHO- JIOTIOJTHUTEb- METHBIMH H3bsI- JIOTIOJTHUTEITb-
CTH TIPOLIECCOB HBII BOMPOC. Hamu. Teoperu- HbIE BOIPOCHI.
06pa3OBaHI/IH YCCKHE BOIIPOCHI
HAHOCHUCTEM U B II€JIOM H3Ja-
HaHoMaTepua- raroresa  JaocCra-
JIOB. TOYHO, HO C
MpoIycKamMu
3Hath 06 u3- Matepuaia.
Nmerotcs npus-
MEHECHUH
N LUITHATbHBIE
CBOICTB Be-
OIINOKH B JIOTH-
IIECTB U MaTe-
K€ TIOCTPOEHHS
pHUaNnoB npu ¢ TocTpoe
OoTBeTa Ha 3aja-
MepexoJie X B
HUE.
HaHOpPa3MepHOe
COCTOSTHHE
Bropoii atan OOHapyxeHO 3amerHel mpo- | [Ipu  BbINONHE- | YMeeT mpuMe-
(YMeHHﬂ) OTCYTCTBHE Oenbl B 3HAHUSAX | HUU MpaKTHie- | HATH TEOPETHYE-
Ucnonp3oBaTh | YMEHHIl TpuUMe- | OCHOBHBIX Me- | CKHX  3aJaHUi | CKHe 3HAHUS
3HAHMS TIPU HEHHSA TEOPETH- | TOJOB HCCIEAO- | JOMyCKAIOTCs IPU  BBITOJIHE-
HcClemoBaHuy | YECKMX 3HAHMHU | BaHUA CTYyJICHTOM He- | HUM [paKThye-
CTPYKTYpPbI IpH  BBINOJTHE- CyIIIECTBEHHbIE CKHX 3aJIaHU.
HaHOMaTepua- | HAM IPaKTHYe- OIMOKH.
JIOB M HAHOCH- | CKHX 3aJaHHMil.
cTeM

Kon u dpopmynuposka komrerennnn ITK-2

— CIOCOOHOCTH HCIIOJB30BaTh Ha IMPAaKTUKEC COBPCMCHHLIC IIPCACTABJICHHA HAYK O CBOMCTBAX
BCIICCTB M MATCpUAJIOB IIpH IICPEXO0AC HX B HAHOPAsMCPHOC COCTOSAHHUC (HOJ'IB, OIHO H
I[BYXMepHOC), O BJIIMJHHHM pasMEpa Ha CBOMCTBA BEIIECTB H MaTCpHaJIoB, B3aUMOJCHCTBUH
HaHOMAaTCpUuaJIOB 1 HAHOCUCTEM C Oprmammeﬁ CpCHOﬁ.

Oran [Inanupyemsle pe3yib- Kputepnn onieHnBaHISA pe3ynbTaTOB 00yUCHHUS
OBEHb TaTbl 00yJIEHUS 2 («He ynoBne- | 3 («YnoBnerBo-
(P ) 1 ( A (¥ 4 («Xoporoy) 5 («OTaHOY)
OCBOEHHUs | (IIOKa3aTelIM JOCTUXKE- | TBOPHTEIBHO) PUTEITBHOY)
KOMITe- HUSI 33JJAHHOTO YPOBHS
Crynenr Habpan | CtymeHT HaOpan
TEHIIUN ocBoeHus KoMriereH- | Cryment HaOpan | CtyneHT Habpan
o or 60 —10 79 or 80 — 100
Hin) or 0 —o 44 ot 45 — 10 59
6amoB 6amoB
6amoB 6amoB
Bropoii Ncnoan30BaTh He nokazpiBaer | YMeer aHanm3u- | YMEET aHANM3U- | YMEET aHAJIU3U-
STarm 3HAHUS TIPH HCCIIe- copMHUpOBaH- poBaTh ¢usmue- | poBaTh puzndue- | poBarh pHU3HUE-
HBIE YMEHHUS CKHE SIBJICHUS M | CKHE ABJICHUS U | CKHE SIBJICHUS U
(yme- JOBAaHUU CTPYKTY-
aHAM3UPOBATh | MPOIECCHI, HO TIPOLIECCHI ISt TIPOLIECCHI ISt
HUSA) pbl  HAaHOMATCPHA- | huspueckue VCTIBITHIBAET penIeHus mpo- pEnIeHus Ipo-
JIOB 1 HAHOCUCTEM. | sgBJIeHUA U IIPO- CIIOXKHOCTH CO (heccnoHaMBHBIX | (PECCHOHANBHBIX
LlecChl HA HAHO- | CBSI3BIO TEOPHM | 3a7ad, HO J0- 3a71a4 B 00J1aCTH
YpOBHE. Y KOHKPETHOH ITyCKaeT He3Ha- | HAHOHAYKH.
npogeccno- YHUTEIbHbIE




HaJIBLHOH 3a]a-
eil.

OIINOKH.

Tperuit
aTan
(Bmanme-
HUC Ha-
BBIKAMH)

CnocoO0HOCTH UCTIONIb-
30BaTh Ha TIPAKTUKE
COBpPEMEHHBIC TIPEJI-
CTaBIICHUS HAYK O
CBOICTBAX BEIIECTB U
MaTepHaJIOB TPH Iepe-
XO7IC UX B HAaHOPa3-
MEPHOE COCTOSIHUE.
CnocoO0HOCTH UCTIONIb-
30BaTh Ha MPAKTHKE
COBpPEMEHHBIC TIPEJI-
CTaBJICHUS HAYK O
BJIMSIHUH pa3Mepa Ha
CBOMCTBA BEILECTB U
MaTepHUaJiOB, B3aUMO-
JEACTBUM HAHOMATE-
pHAJIOB ¥ HAHOCHCTEM
C OKpYXarolleu cpe-
JIOH, MOZIENIMPOBaHUs,
a TaKKe TEOPETUIECKO-
ro aHajiM3a HaHOCH-

CTEM.

He cioco6en
HCITOJIE30BaTh
HEOOXOUMBEII
¢usuxo-
MareMaTH4e-
CKUil anmapar
JUTSL PEILICHUS
npodeccro-
HaIBHBIX 337134
B 00J1acTH Ha-
HOHAYKH

B nemoMm Biage-
€T HaBBIKAMU
HCIIOIL30BaHUS
¢usuxo-
MaTeMaTHYeCKO-
O anmapara Juis
PeILIeHHsI Po-
(heccHOHATBHBIX
3aJa4 B 001acTH
HAHOHAYKH, HO
JIOIYCKaeT 3Ha-
YUTEIbHBIE
OIINOKH.

Biageer HaBEI-
KaMH HCIIOJIB30-
BaHUS (HU3HKO-
MaTeMaTHYECKO-
TO anmapara Jijist
PpeIIeHUS TPO-
(heccHOHATBHBIX
3aJa4 B 001acTH
HAaHOHAYKH, HO
JIOITyCKaEeT He-
3HAYUTEIbHBIE
OILINOKH.

CriocobeH uc-
MIOJIB30BaTh Qu-
3HMKO-
MaTemMarTuye-
CKuil anmapar
JUTSL peIIeHNS
npodeccro-
HaJIBHBIX 33714
B 0o0JylacTy Ha-
HOHAYKH.

Kox n ¢popmymupoka komnerenimn OIMK-3

— -CIOCOOHOCTH IPUMCHATH OCHOBBI METOJ0OB HCCIICA0BaHMsA, aHAJIN3a, JMAarHOCTUKU U MO-

JIeTMPOBaHMs CBOMCTB HAHOMATEPUAJIOB U HAHOCUCTEM HEOPTaHUYECKOW U OPraHUYECKOM MPUPOIbI

B TBEPIOM, JKHUJKOM, relIe00pa3HOM, a3p030JIbHOM COCTOSIHUY, BKJIIOYasi HAHOTUIEHKH U HAaHOCT-
PYKTYpUpPOBaHHBIE MOKPHITHUS, BHYTPEHHUE U BHEIIHKUE TPaHUIIbI pa3zena ¢a3, a Takke puznye-
CKUX U XUMHUYECKUX MTPOIECCOB B HUX MK ¢ uX yudactuem (OITK-3);

Oran [Imanupyemsle pe3yiab- Kputepnu oneHuBaHus pe3ynbTaTOB 00yUSHHUS
OBEHb TaTBl O0y4EeHUS 2 («He ymoBne- | 3 («YnoBierBo-
P ) v ( A (¥ 4 («Xoporoy) 5 («OTnaHOY)
OCBOEHHsA | (IIOKa3aTeIM JAOCTUKE- | TBOPHTEIHHO) PUTEIBHOY)
KOMIIe- HUS 3aJaHHOTO YPOBHS
Crynent HaOpan | CryneHt HaOpa
TEHIUH ocBoeHms KomiiereH- | CryneHt HaOpan | CtyneHT HaOpan
N or 60 — 079 or 80 — 100
i) or 0 —mo 44 oT 45 — 10 59
6annos 6amioB
6asoB Oasnnos
IepBoiit | 3Hate 00 u3MeHe- | Mmeer ¢par- B nenom 3HaeT 3HaeT OCHOBHBIE | 3HAeT OCHOBHBIE
yTam HUM CBONCTB Be- | MCHTAPHBIC 3Ha- | OCHOBHBIC [IOHS- | MOHATHS, HO TIOHATHS,
HUS 00 OCHOB- THSA, HO JIOIYC- JOITyCKaeT He-
(3HaHMs) | IMIECTB W MarepHa-
HBIX MOHATHSIX/ | KAeT 3HAYMUTENb- | 3HAYUTCIBHBIC
JIOB IIpA IIEPEXOAC HBIE OIIMOKH OIIMOKH
HUX B HAHOpPaA3MEp-
HOC€ COCTOAHHUC
Bropoii M croab30BaTh He nokazeiBaer | Ymeer paborats | Crnocoben pabo- | YBepeHHO pabo-
STal SHaHHS [P HCCIIe- copmupoBas- ¢ MPOCTEHIINMH | TaTb € Npo- Taer ¢ npo-
[IMecs: YMEHUS npudopamy, CTEHIIMMH IIPpH- | CTCHIINMHM TPH-
(yme- JOBaHUM  (PU3MKO-
paboTath c mpo- | cxemamm, KOTo- | Oopamu, cxema- | Oopamm, cxema-
HsT) XUMHYICECKUX CTEHIIMMU IpU- | pble MOTYT ObITH | MH; IOHUMATh MH, KOTOPBIE
CBOWCTB  HAaHOMa- | 6opamu, cxeMa- | IPUMEHEHBI IPH | TPUHIIHI UX MOT'YT OBITh

TCPUAJIOB U HAHO-
CUCTEM

MH; TTIOHUMaHUs
TIPUHITATIA WX
JIEUCTBHS; HE
OpUEHTUPYETCS
B COBPEMEHHOU
TEXHHUKE U TEX-
HOJIOTHSIX C IIe-
JIBIO MIX OCBOE-

3aJJaHHON METO-
JIUKE DKCIEpU-
MEHTAa, HO He
MIOHUMAET CYTh
nX paboThl, HE
OpPHEHTHPYETCS
B COBPEMEHHOMI
TEXHHUKE U TeX-

JICHCTBUS; OpU-
E€HTHPOBATHLCS B
COBPEMEHHOI
TEXHHUKE U TEX-
HOJIOTHSIX C IIe-
JIBIO MIX OCBOE-
HUS ¥ BHEZIpe-
HUS JJ1s pele-

MIPUMEHEHBI IIPH
3aJJaHHOH METO-
JIUKE SKCIIEPU-
MEHTA; IOHUMa-
€T NPUHLUI UX
JIEUCTBUS; OpH-
E€HTUPYETCSI B
COBPEMEHHOI




HUS ¥ BHEJIpE-
HUS IS pelire-
HMS TIOCTaBJIEH-
HOH 3aJ1aun

HOJIOTHAX

HUS TTOCTaBIIEH-
HOH 3aJ]a4, HO
UCIIBITHIBAET
TPYAHOCTHU CO
CBSI3BIO TEOPE-
TUYECKUX OCHOB
U KOHKPETHOU
3a1a4n

TEXHHUKE U TeX-
HOJIOTHSIX C IIe-
JIBIO UX OCBOE-
HUS U BHEZIpE-
HUS JUTSL pelrie-
HHS II0CTaBJIEH-
HOH 3aJja4un

Tperuit Criocobnoctu  wmc- | He cmocoben Bnaneer npue- Brnaneer npue- Bnaneer npue-
o HOIB30BATE Ha | BBIMOJHHTB MO- | MaMmH U MeTo- MaMH U METO- MaMH U METO-
CTaBJIEHHYIO JaMH pellleHusl | JaMM pElleHds | JaMH PEIleHHS
(Bmame- | mpakTHKE  COBpe-
SKCTIEPUMEH- HOCTaBJAEHHLIX | HOCTABIEHHBIX | IOCTABIEHHBIX
HHMC Ha- | MCHHBIC TIPEACTAB- | tanpmyio 3amady | SKCIEPHMEH- SKCHEPHMEH- SKCIEpHMEH-
BBIKAMH) | ICHUS  HAyK O TaNbHBIX 3371a4, | TalbHBIX 337a4, | TAaIbHBIX 3a/ad.
CBOMCTBAX Be- HO JIOMYCKaeT HO JIOMYCKaeT

IIECTB U Marepua-
JIOB TIPH TEPEX0Je
UX B HaHOpasMep-
HOE COCTOSIHUE.

3HAYUTENIbHBIE
OLINOKHU

HE3HAYUTENb-
HBIE OIINOKHU

4.2. TunoBbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MaTePHUAJIbl, HEOOX0AUMBbIE 1JIf1 OLEHKH 3HAa-
HHM, YMEHHi, HABBIKOB H OIBITA JeATEIbHOCTH, XapaKTepU3yIMX 3Tanbl popmuposa-
HHSI KOMIIETEHI[HIi B pollecce 0CBOEHNsI 00pa30oBaTe/ibHOI nporpaMMmbl. Meroanueckue
MaTepHaJIbl, ONpeeJsolMe MPoueaypbl OlleHUBAHUS 3HAHUI, yMEHNH, HABBIKOB U OIbI-

Ta 1eSITeJIbHOCTH, XapAKTEePU3YIOLIHKX 3Tanbl (POPMHUPOBAHNS KOMIIETEHIIUIH

OTankel oc- OueHo4YHbIE CPEICT-
Pe3ynbrarer oOydeHust Komnerennus
BOEHHS Ba
1. 3HaTH OCHOBEI CO30AaHU
HAHOCHCTEM M HaHOMAaTe- OIK-1
pHUAJIOB Pa3IUYHBIMU TPYII-
IIaMH METOJIOB.
1-i 5Tam 2. 3HaTh 00IIHE 3aKOHOMED- JT]Z%TOI;I;(;‘;;PII{I;CGJEG’ Oj\szl
HOCTH HPOIECCOB 06pa3oBa- OIIK-1 (B maboparopusix UTICM
HHUS HAHOCHCTEM M HaHOMa-
3HaHUs PAH).
TCpHAIOB. DK3aMeH.
3. 31aTh 00 U3MEHEHUH
CBOIICTB BEIIIECTB U MaTe-
OIIK-1, OIIK-3
pHaJIOB MPH MEPEXoe UX B >
HaHOPa3MEPHOE COCTOSIHUE
1. Mcnonp30Bars 3HAHUS
IIPU UCCIEIOBAHUU CTPYK-
T;)pbl HaHOIllV[aTepI/IaJ'IO]E)}II/I OHK- 1 2 HK-Z TeCTI/IpOBaHI/Ie NQI, N92
2-1 sTan JIabopaTopHbie paOOTHI
HAHOCHUCTEM PATOPHEIC p
(B maboparopmusax UTICM
2. Ucnonws30BaTh 3HAHUSA
YmMmenus PAH).
U UCCIIeIOBAaHUU (PU3UKO- OIIK-3 DK3aMeH.
XUMHYECKUX CBOUCTB HAHO-
MaTepuarioB U HAHOCUCTEM
1. CiocoOHOCTH UCIOIB30-
3-ii oTan BaTh Ha MPAKTUKE COBPE- %ngHPOBaHHe N‘—’1,6N92,
a00paTOPHBIC PAOOThBL
MEHHLIE IPEICTABIEHUS Ha-
pedl [1K-2 (8 mabopatopusx UTICM
Bnagers VK O BIUSIHUU pa3Mepa Ha PAH).
HaBBEIKAMH CBOIiCTBA BEIIECTB U MaTe- JK3aMEH.
pHAJIOB, B3AaUMOICHCTBUU




HaHOMATEPUAIOB U HAHOCH-
CTEM C OKpYXkarolen cpe-
JIOM, MOJEIUPOBAHUS, &
TaK)Ke TEOPETHUECKOTO aHa-
JIM3a HAHOCHCTEM.

2. CriocoOHOCTH UCTIONB30-
BaTh Ha MPAKTUKE COBpPE-
MEHHBIC TIPEICTABJICHUS Ha-
YK O CBOMCTBAax BEIIECTB U OIIK-3, TIK-2
MaTepHaJIOB MpH MEePEXoIe
WX B HAHOPA3MEPHOE CO-
CTOSTHUE.

JK3aMeHANMOHHbIE ONJIeThI
CTpyKTypa 3K3aMeHALIMOHHOT0 OuJjieTa:
DK3aMEHAIIMOHHBIA OMJIET COCTOUT M3 JABYX TEOPETUUYECKUX BOIMPOCOB, HA KOTOPBIE CTYIACHT
noJKeH B Tedenue 60 — 90 MUHYT 1aTh MUCbMEHHBIM Pa3BEPHYTHIN OTBET.
IIpuMepHBIe BONPOCHI 15l MPOBEIEHUS IK3aMeHAa:
1. Yro npencrapisoT coboil HaHOMaTepUabl?
2. JlaiiTe onpeAesieHUs TEpPMUHOB: HAHOYACTHIIA, HAHOCUCTEMA, HAHOKOMITO3UT, HAHOHAyKa, HAaHO-
TEXHOJIOTHSI.
3. Knaccudukaius HaHOpa3MEpHBIX CUCTEM.
4. KBaHTOBBIE HAHOCTPYKTYPHI ¢ pazMepHOCThI0 0D-, 1D-, 2D-. Bo3MOXHO 1 TOTydeHUE CTPYK-
TYp ¢ IpoOHOo# pazmepHOCThIO: 1<D<2 nmm 2<D<3? [IpuBenute npuMepsl.
5. Mo>kHO 71 ¥ Ha OCHOBaHWHU Kakux KpuTepueB moJiekyny JIHK paccmarpuBarh kak HAaHOOOBEKT?
6. Tunbl KOMIO3UIIMOHHBIX HaHOMaTepuaoB. KocTHas TkaHb Kak OMOJIOTHYECKUH HAHOKOMITO3UT.
7. HazoBuTe HanboJee XxapakTepHble 0COOEHHOCTH HAHOMATEpHUaIoB?
8. HazoBuTe pa3HOBUAHOCTU HAHOMATEPHUAJIOB?
9. Kak 1o creneHu CTpyKTypHOU CII0KHOCTHU MOAPA3/IESI0TCS HAHOMATEPUAIIbI?
10. Yro mpeacrapisitoT coboit HaHOUacTUIbl? Kakre MaTrepuansl OTHOCATCS K HAHOYACTUIIAM?
11. Yro mpeacTaBiisitoT co00i HAHOCTPYKTYPHBIE MaTEPHAIIBI?
12. Kakue Mateprasibl OTHOCATCSI K KOHCOJIMIMPOBAHHBIM MaTepuaiam?
13. Kakue Marepuasibl OTHOCATCS K HAHOIUCTIEPCUSIM?
14. Kakue ocHOBHBIE CITIOCOOBI MOJTyYSHHs] HAHOYACTHIL BbI 3HaeTE?
15. OcHOBHBIE TEXHOJIOTMYECKUE MTOAXOAbI, UCIIOJIb3YIOIIMECS ISl TOTYYEHUSI HAaHOPa3MEepPHBIX
cTpyKTyp. [loueMy HCHOJIB3yIOT UMEHHO 3TH MOAXObI?
16. JlucneprainoOHHbIE U KOHJIEHCALIMOHHBIE METO/Ibl CHHTE€3a HAHOTIOPOIIIKOB U KOHCOJIUIUPOBaH-
HBbIX HAHOMAaTepHUaJoB.
17. Jlns nony4yeHus: KAKUX HaHOMaTEPHAJIOB UCIIOJIb3YETCSl METO/I UHTEHCUBHOM IIJIACTUYECKOM J1e-
dhopmaruu?
18. Crioco06sl mosyueHus: HAaHOMIOPOIIIKA, COCTOSIIIETO U3 YACTHI], IPUMEPHO OJMHAKOBBIX IO pa3-
Mepy.
19. Metoapl cuHTE3a YTIEpOIHBIX HAHOTPYOOK.
20. OOBACHUTE CYIIHOCTh TEMIUIATHOTO CHUHTE3a HAHOBEIIECTB.
21. OOBACHUTE CYIIHOCTh METO/Ia IUCTIEPTUPOBAHUS B JYTOBOM DIIEKTPHUYECKOM pas3psiie.
22. OOBACHUTE CYIIHOCTh METOJ]a MEXaHUYECKOTO JUCTIEPTHPOBAHUS.
23. OOBACHUTE CYIIHOCTh METO/Ia aKyCTUYECKOTO JUCTIEPTHPOBAHUSL.
24.00bsICHUTE CYITHOCTh METO/1a JETOHAIIMOHHOTO TUCTIEPTUPOBAHHSL.
25. OOBACHUTE CYIIHOCTh METO/Ia IUCTIEPTUPOBAHUS METAIJIOB YIEKTPUUECKUM UMITYIBCOM.
26. OOBACHUTE CYIIHOCTh METO/Ia SIEKTPOTUAPOIMHAMUYIECKOTO TUCTIEPIHPOBAHUS.
27. O0OBACHUTE CYIIHOCTH 30J1b-Telb-MeTo1a. OcHOBBI. CTaguu. Pa3HOBHAHOCTH.
28. OOBACHUTE CYITHOCTh KOMOMHHPOBAHHBIX METOJ0B CHHTE3a HAHOYACTHIL.



29. OOBSICHUTE CYITHOCTh MEXaHOXUMHUYECKOTO CUHTE3a HAHOYACTHUII.

30. MuuesisipHble METO/Ibl CHHTE3a HAaHOYACTHII.

31. O0BscHUTE, YEM OTIMYASTCS HAHOHAYKA OT HAHOTEXHOJIOTHH.

32. UTO MOKET CIIY’)KUTh UCTOUHUKOM SHEPTHH i1 HAHOMOTOPOB?

33. IIpuBenuTe mpuMep MPUPOTHOTO HAHOABUTATEIIS.

34. Onumure yCTpOHCTBO HAHOMOTOPA, IPE0OPaA3YIOIIET0 CBETOBYIO SHEPTHUIO B MEXaH MUCCKYIO
pabory.

35. JlaiiTe onpenencHre HAHOMEIUIIMHE.

36. [Touemy aMa3 caMOIIPOM3BOJILHO HE MPEBpaIaeTcs B rpaduT Mpu KOMHATHOW TeMnepaType?
3aueM I 3TOU peakIui HE0OXO0IMMO BBICOKOE JIaBJIeHHE?

37. IlpuBeuTe MpUMEPHI, ITOATBEPIKAAIONINE OTIMYNE CBOMCTB HAaHOAIIMAa3a OT OOBIYHOTO aiMasa.
38. Kakwne cBO¥CTBa HAHOAIIMA30B 00ECIICUYMBAIOT UM IIUPOKOE MIPAKTHYECKOE MPUMEH CHUE?

39. Tlouemy ipH OCaXKICHUH ra3000pa3HOTO YTiepo/ia MPAKTUYECKU He 00pa3yeTcs BRICIINX (yII-
JIepeHoB?

40. [lepeunciure OCHOBHBIC CITOCOOBI CHHTE3a YTIIEPOTHBIX HAHOTPYOOK.

41. Yo o0b1iero ecTh y BCeX aJUIOTPOIHBIX HaHOGOPM yriepoia?

42. TTpu6op, TO3BOJISIONINI HE TOJIEKO MCCIIEI0BATh HAHOCHCTEMBI, HO M CO3/1aBaTh MX, MAHUITYJIH-
pys OTOENBbHBIMU aToMaMu. [IpuHIHMIT ero paboThL.

43. MeTozpl ucCieIOBaHMsI MEXaHUUECKHUX CBOMCTB HAHOMATEPHAJIOB.

44. BO3MOXHOCTH ¥ OTPaHHUYEHHSI CIEKTPOCKOITMYECKUX METOIOB UCCIIEIOBAHMSI HAHOCTPYKTYPH-
POBaHHBIX 0OBEKTOB.

45. CymHocTh MeTo/a ra3oBoii aacopouuu. Hackonbko TOUHYI0 HHPOPMAIMIO O pa3Mepax YacTHI]
HAHOIMOPONIKA MO3BOJISIET MOJYYUTh TaHHBIN METOA?

46. [louemy 11 00bACHEHUS OCOOBIX CBOMCTB BEIIECTBA B HAHOPA3MEPHOM COCTOSIHUU BCIIOMUHA-
IOT O CBOMCTBAX MOBEPXHOCTH? UeM MOBEPXHOCTh OTJIMYAETCS OT 00beMa BemecTBa’?

47. IloBepxHocTHas 3HEprus. MeTo bl onpeiesieHus] IOBEPXHOCTHBIX SHEPT UM TBEPABIX TEIL.

48. Kak MOXHO OOBSICHUTB TOT (DAKT, UTO JJIsi HAHOYACTHI] 30JI0TA TIPH U3MEHEHUHU quameTpa ot 20
710 2 HAHOMETPOB TeMIlepaTypa IJIaBJIeHHs OHMKaeTcsl 6oJiee yeM B JBa pa3a’?

49. YcnoBus, He0OX0AUMBIE 711 CAMOOPTaHU3AI[UH HAHOPA3MEPHBIX CTPYKTYP.

50. OcHoBHbIE TPOOIEMBbI, KOTOPHIMU 3aHUMAETCS] HayKa HAHOXUMHUSI.

51. BausHue pa3Mepa 4yacTHIl Ha 0COOEHHOCTH XMMHUYECKHUX CBOMCTB BEIIECTBA M HA PEAKIIMOHHYIO
CIOCOOHOCT.

52. IlpuyuHbl HU3KOH YCTOMUMBOCTH HAHOPa3MepHbIX cucTeM. CrocoObl oOecreueHus ux
CTaOUJILHOCTH.

53. I3MeHeHne MarHuTHBIX CBOWCTB BEIIECTBA MPH Mepexojie B HaHOpa3MepHoe cocTosHue. [loue-
MY 3TO MPOUCXOAUT?

54. Bo3MOKHOCTH HCIIOJIb30BAHUS HAHOUYACTHI] B KaTaJTUTHUECKUX npoiieccax. [IpuBeaure npume-
PBL.

55. HanomMarepuaibl Kakoro Kjiacca Ha3bIBarOT "MOJIEKYIIpHBIMU cuTaMu'"? B KakuX Te XHUUECKUX
rporeccax OHU MOTYT ObITh HCIIOJIb30BAHbI?

56. Mcnonp30BaHNE HAHOTEXHOJIOTUU B PA3IMYHBIX 00JIACTAX METUIIMHBI U BO3MOKHBIE ITyTH UC-
M0JIb30BaHMs B OyylieM. YIIydlleHne Xupypruueckoro HHCTpyMEHTapH sl Ha OCHOBE HAHOTEXHO-
JIOTUH.

57. Ucnonp30BaHNE HAHOTEXHOJIOTUY TIPU CO3AaHUU TOTUTUBHBIX dJIeMeHTOB. [IpuBeanTe mpuMepsi.
58. O6nacT MPaKTUYECKOTO MPUMEHEHUS YTIIIEPOIHBIX HAHOTPYOOK.
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Oo0pa3sen 3K3aMeHALMOHHOTI0 OHJIeTAa:

MuHHCTEPCTBO HAyKU U BhIciIero oOpa3oBanus Poccuiickoit denepannu
OI'BOY BO «bamkupckuii rocyjapCTBEHHbIN YHUBEPCUTET
OU3NKO-TEXHUYECKWI MHCTUTYT
Kadenpa nanomarepuanos

SK3AMEHAIIMOHHBIN BUJIET Ne 8
no aucuuiuinHe Pu3rka U XUMHsSE HAHOMATEPUAJIOB ¥ HAHOCHCTEM
Hamnpasnenune/cnienmanbaocts 28.03.03 «Hanomarepuasibi»
[poduns/IIporpamma/Cnennanmusanus OObeMHbIE HAHOCTPYKTYPHBIE MaTEPHAIIbI

1. Knaccuduxkanuys HaHOpa3MEpPHBIX CUCTEM.

2. cnonp3oBaHne HAHOTEXHOJOTHH IpU CO3AaHNH TOIIJIMBHBIX 3JICMCHTOB.

YTBepkIeHO Ha 3aceaHnnu Kadeapbl , IpoTokoJ No
(mara)

3aBenyromuii kadempoit

(moamuce) (©.1.0.)

Kpumepuu ouenxu (¢ oannax):

— 25-30 0aJJI0B BBICTABIISICTCS CTYJCHTY, €CJIH CTYACHT JaJl MOJHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE TEOPETUYECKUE BOIPOCHI OWieTa, MpoAeMOHCTPUPOBAI 3HAHUE (PYHKIIMOHAIBHBIX BO3MO K-
HOCTEH, TEPMHHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE MPUMEHATh TEOPETHUUECKUE 3HAHUS TPU
BBITIOJIHEHUH MpaKTUYeCcKuX 3a1aHuil. CTyneHT 6e3 3aTpyAHEHUN OTBETUII Ha BCE IOMOJHUTENbHbIE
BOIIPOCHI;

— 17-24 6aJ10B BBICTABIISICTCS CTY/ICHTY, €CJIM CTYACHT PACKPhLJI B OCHOBHOM TEOPETHYECCKUE
BOIPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B OIpPEEICHUH OCHOBHBIX NMOHATHH. [Ipu oTBeTe Ha 10-
MOJIHUTENbHBIE BOMIPOCHI AOMYIIEHBI HEOObIINE HETOYHOCTH;

— 10-16 6anioB BBICTaBISETCS CTYICHTY, €CIHM IIPU OTBETE€ HA TEOPETHYECKHE BOMPOCHI CTY-
JICHTOM JIOTYILIEHO HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK B TOJIKOBAaHUHM OCHOBHBIX MOHATUH. Jloruka
Y MOJIHOTA OTBETA CTPAJIAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI MPOOEIIbl B 3HAHUU OCHOBHBIX METO-
noB. Teopernueckue BOMPOCHI B IIEJIOM H3JIOKEHBI JOCTATOYHO, HO C MPOIyCKaMH Marepuana.
Nmerorcs mpUHIMITHATIBHBIE OLIMOKH B JIOTHKE MOCTPOEHUS OTBETA Ha BOIIPOC;

— 1-10 6a/10B BBICTABISIETCS CTYJCHTY, €CJIM OTBET Ha TEOPETUUYECKHE BOTPOCHI CBUIETENb-
CTBYET O HEMIOHMMAaHHWH U KpailHe HEMOJIHOM 3HAHWU OCHOBHBIX MOHATUN M MeToA0B. CTyIeHT He
CMOT OTBETUThH HU HA OJIMH JOTOJIHUTEIbHBIN BOIIPOC.

TecToBBIC 3a7aHUA
Crpykrypa TectoB Nel u Ne2
TecTbl COCTOST U3 TECTOBBIX BOIIPOCOB B KaKJIOM U3 HUX. Pa3nmnyaroTcst ypoBHEM CIIOKHOCTH.
CryneHT, BBINOJHUBIINK TIEPBBII TECT, TOIYCKAETCsA KO BTopoMy. Ha BhINoIHEHNE TecTa OTBOAUT-
cs | yac BpeMeHU. B kax10M BOIIpPOCE HECKOJIBKO BApUAHTOB OTBETA, TOJBKO OJWH M3 HUX Ipa-
BUJIbHBIN.
Tect Nel

1. YUto 03Ha4aeT CIOBO «HAHO»?

a) OJIHY JIEBSTYIO YacTh

b) onny coryro yacTp

C) OIHY MWTHAPIHYIO YacTh
2. HaHou4acTuisl IMEIOT pa3mep:

a) OT OJJHOTO JI0 CTa HAHOMETPOB

b) or omHOrO O IBYX HAHOMETPOB
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C) OT OJHOTrO IO MUJUTHAPJIa HAHOMETPOB
3. Yo Takoe crnocod MnosyuyeHus: HAHOYACTHL] «CBEPXY BHU3»?
d) WCXOJHBII MaTepuai OpocaroT ¢ OOJBIION BHICOTHI, M OH PACIaIaeTCsl HA HAHOYACTHIIBI
b) ucxomHBIN MaTepuall K3MENIBYAIOT JIO TEX MOP, MOKA €ro YacTHUIIbl HE CTAaHyT HAHOpa3Mep-
HBIMH
C) Ha UCXOIHBII MaTepHal CBepXy OpOCAIOT YTO-HUOYIb TSKEIIOE, U OH PACIaIacTCsi Ha HAHO-
YaCTHUIIBI
4. Yro Takoe crocod noiay4eHrs HAHOYACTHUL «CHU3Y BBEPX»?
d) WCXOJHBII MaTepual MoA0PAChIBAIOT BBEPX U OH PacHaacTcsl Ha HAHOYACTHUIIBI
b) ucxomHBIN MaTepua CBEpIIST CHU3Y 0 MOJTYYCHUS HAHOYACTHUI]
C) HAHOYACTHUIIBI MOJYYAIOT, OOBEIUHSS OT/ACTBHBIC aTOMBI
5. Kakumu uHCTpyMEHTaMH MOJIb3YIOTCS HAHOTEXHOJIOTH?
a) ONTHYECKHM MHKPOCKOTIOM
b) 30HIOBBIM MHKPOCKOIIOM
C) MWIOH U TOMIOPOM
6. Hanommpuil caenaln Ha OCHOBE:
a) HAHOTPYOKHU
b) ¢ymrepena
C) MOJEKYyJbl HCKYCCTBEHHOTO Oelka
7. Kak Ha3bpIBaeTCs YCTPOMCTBO JJIsi COOPKH HAHOMEXaHU3MOB?
a) nam3acceMoOiep
b) accemOep
C) uKoca’ap
8. Kakue yueHble 3aHUMAIOTCSl M3YYEHUEM U CO3JaHuEM HaHOMaTepuajaoB?
a) dunocodsr u pugosorH
b) coumosoru ¥ SKOHOMHUCTBI
C) GU3MKH, XUMHUKH, OUOJIOTH U CHICIUATUCTBI TI0 KOMITBIOTEPHBIM HayKaM
9. ®ynnepeH COCTOUT U3 aTOMOB:
a) K®caopoaa
b) Bomopona
C) yriepona
10. Monekyna ¢ymiepena C60 moxosxa:
a) Ha GyTOOIBHBIN MY
b) ma cnimpans
C) Ha JIepeBO
11. ®dynnepeHs! U yriaepoaHble HAHOTPYOKH MOTYYaroT U3:
a) rpadura
b) ammaza
C) Oymaru
12. Ilpu xakoii TemnepaTtype 00pa3yrorcst QyIIepeHbl 1 HAaHOTPYOKu?
d) TpH HU3KOI TeMIepaType
b) npu KoMHaTHOI TemmepaType
C) TpH BBICOKOU TeMIepaType
13.TonmuHa 0THOCTOMHOM YTIepoJHOW HAHOTPYOKH:
d) MWIUIMOH aTOMOB YTJIepoia
b) cro atomoB yriepoaa
C) OIWH aToOM yriiepoja
14. Yranepoanast HaHOTpyOKa:
a) BTATUBACT B ceOsl )KUIKOCTH H T'a3bl
b) BBITamKMBaeT U3 ceOs KUIKOCTH U ra3
C) HUKaK He pearupyer Ha KUIAKOCTHU U T'a3bl
15. Y3 ogHOM eMHCTBEHHON HAHOTPYOKH MOXKHO CETaTh:
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a) TeIeBU30P
b) pamuo
c) renedon
16. Hanouactuiel kakoro meraiia 3(h(heKTUBHO OOPIOTCs ¢ OaKTepusMu U BUpycaMu?
a) Kenesa
b) cepebpa
C) aTfOMHHHUSA
17. Kak Ha3pIBaIOT MOKPHITHS U3 HAHOYACTHUIL JUOKCHIA KPEMHHUS?
a) camo3arps3HAIIIUMHUCS
b) camooOyuaromumucs
C) CaMOOYHMIIAIOITUMHCS
18.Kak Ha3pIBaeTCsl METaJT, KOTOPBIN cam ceOsl 3alIUIIaeT OT BEICOKOM TeMIepaTyphl?
d) TOTEIOIINI MeTalI
b) mep3Hymmit MmeTamn
C) 3alUIIEHHBIA METaJLT
19. Knacrep ¢ uncmom atomoB 13, 55, 147, 309, 561, 923, 1415 u T.1. Ha3bIBaeTCS:
a) BOJIIICOHBIM
b) uymecHsiM
C) MarmyecKum
20. Mukpocxemsbl co3aar0T, GopMUpys perbed:
@) Ha 30JI0TO¥ IJIaCTHHE
b) Ha kpeMHHEBOI MIACTHHE
C) Ha JepeBSIHHOM IJIaCTHHE
21. CKoJpKO MOJIEKYIT Maxy4ero BEelecTBa JIOJDKEH OOHAPYKUBATh AJIEKTPOHHBIN HOC?
a) cro
b) necsars
C) omany
22. CKoJIpKO HAHOABTOMOOMJICH MOMEIAeTCs Ha CTOSTHKE IJIOIIAIbI0 B OJTMH KBaJAPATHBIN MUJLIHU-
MeTp?
a) mATh
b) TeicsAUa
C) HAecsTh MHUJUIHAPIIOB
23. C10BO «CEHCOP» O3HAYAET:
a) JaT4uK
b) mpourpeiBaTenn
C) 3amKChIBAOIIEE YCTPOHCTBO
24. DNeKTpOHHBIN HOC — 3TO:
a) CII0KHOE TPOMO3JKOE YCTPOHCTBO
b) 4un ¢ HaHOCEHCOPaMH IUIOMIAIBIO OKOJIO JABYX KBaIPATHBIX MUJUTAMETPOB
C) BO3IYIIHBIH IIAPUK
25. 'a3oaHanu3aTop B a3pOIMOPTY OIMpPEeNsieT 1Mo 3anaxy:
a) He MPOBO3HUT JIM MACCAKUP B3PHIBYATKY WK HAPKOTUKU
b) uro maccaxxup en Ha 3aBTpak
C) KOTJa macCaKup B MOCICTHHUN pa3 IPUHUMAIT TYIII
26. CeHcopsl:
d) pearupyroT Ha U3MEHEHHS OKpPYXKaIoIIel Cpe/ibl, IMUTHPYS OPraHbl YyBCTB YETOBEKA U KH-
BOTHBIX
D) W3MEHSIOT OKPYKAIOLIYIO CPEIy
C) NpeIoTBpAINAIOT H3MEHEHUS OKPY)KAIOIICH CPE/Ibl
277. DNEeKTPOHHBIN A3BIK:
a) ompeeNnseT CIaKuil BKyC
b) ompenensier KUCIBIN BKyC
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C) ompenensieT COYETaHus CIAIKOr0, KUCIOT0, TOPHKOTO U COJICHOTO, KaK SI3bIK YeJIOBEKa
28. YMHas onexia B Oyayliem:
a) Oyner AymaTh 3a YelloBeKa
b) Oyxer cieauTh 32 CAMOYYBCTBHEM YEJIOBEKA
C) Oyner mucath CTHXH
29. HaHO3JIEKTPOHMKA 3aHUMAETCS CO3JJAaHUEM HHTETPAIHBIX CXEM C pa3MepaMHu:
a) MeHee cTa HAHOMETPOB
b) MeHee necsATH THICSY HAHOMETPOB
C) MeHee MHJUTUMETpa
30.YMHast mbuIb:
@) CJEIUT 3a U3MEHEHHUSIMHU CPEJIbl BOKPYT ce0sl ¥ coo0IIIaeT 00 3TOM YeJI0BEKY
b) s3arps3HsIET OKpYXAMOIIYIO CPey, COOMPAsCh B CAMOM YHCTOM MECTE
C) OuHMIIaeT OKPYKAOIIYIO CPeTy, COOMpasi OOBIYHYIO MBLITH
31C nomo1p0 HAHOOUOTEXHOJIOTUH MOYKHO CO3/IaBaTh JIEKapCTBA:
d) CHeNUATBHO ISl KXKIOTO YeIOBEeKa, YUUTHIBAs OCOOCHHOCTH €ro OpraHmu3ma
b) oaHO MexapcTBO OT BeexX OOJIE3HEH /TS BCEX JIIOICH
C) B 3MOXY HAHOTEXHOJIOTHHU JICKAPCTBA JFOIIM OYIyT HE HYXKHBI
32. MenunuHCKUE HAHOPOOOTHI OYIyT:
a) pas3duparh 0OJIBHOI OpraH 4eloBeKa Ha OTAEIbHBIE KICTKH, YIAIATh OOJbHBIE KICTKH, a
MOTOM cOOMpaTh opraH
b) seunTh GOJBHBIC KIIETKH Y€TI0BEKa, BUIAsICh IO €0 KPOBEHOCHBIM COCYIaM
C) 3aMeHST Jirojiei-Bpayueii U OyyT BECTH MTPHUEM B MOJHKIHHUKE
33. B MUKPOCKOIT BUAHO, YTO MOBEPXHOCTH JIUCTHEB JIOTOCA:
a) abCOJIFOTHO TTaKas
b) moxpbITa POBHBIMH OOpPO3AKAMU
C) CIUIONIb MOKPHITA BBIMYKJIBIMH OYTOpKaMu
34. Co crekia ¢ «dddexTom J0TOCAN:
d) CKaThIBAIOTCS KAIUIA BOJIbI, & TPSI3b 33ICPIKUBACTCSI
b) ckaThIBalOTCS M Karik BOJIbI, U YACTHUIIBI JIFOOO0# Ipsi3u
C) CKaThIBAIOTCS YACTHIIBI IPS3H, @ BOJA 3aJICPIKUBACTCSI
35. Jlanku rekkoHa MOKpPbITHI:
d) MHUIMOHAMH BOJIOCKOB, PACHICIUICHHBIX HA MUJITHAPIbl HAHOBOJIOKOH
b) COTHAMU KPOIIEYHBIX IIUIICYEK
C) HHYEM HE MOKPBITHI, COBEPIICHHO TJIAIKUE
36. «Geckel» — 310 MaTepuai, B KOTOPOM:
a) KJIell TeKKOHA COEIMHEH CO CIIOCOOOM MEePEIBIKCHUS MU
b) ket MuaMii COETUHEH CO CIIOCOOOM MEPEABHKCHHUS TeKKOHA
C) 3TO HOBBI COPT MOPOYKEHOTO
37. BUOKOMIIBIOTEP COCTOUT:
d) W3 KUBBIX KIETOK
b) wu3 mypaBbeB
C) 3 LBETOB
38. UeMy MOKHO HAY4UTh «IIPOTPAMMUPYEMbIE» OaKTEepPHH:
a) TaHIeBaTh
b) coobimaTh 0 BTOP)KEHHH B YEJIOBEUESCKUI OPraHM3M BUPYCOB M 00JIE3HETBOPHBIX OaKTe-
puit
C) wurparbs B HaHOPYTOOI
39. Uto cKkphIBaeTCs MO/ CIIOBOM «HAHOOMOPEAKTOPY:
a) pacteHue
b) nenbdpun
C) OakTepus WU BUPYC
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40. B kneTkax Ipox:KeBbIX OAKTEPUI MOXKHO BBIPACTUTh MUKPOKPUCTAJIIMHBI KaJMHS U JJAHTaHA

pa3zMepoM:
a) 2 HaHomerpa
b) 2 muxpomerpa
C) 2 MwumMMeTpa
41.Kak MOXHO HCIOJIb30BaTh B HAHOTEXHOJIOTHSIX BUPYC TaOaYHOM MO3anKu?
a) B KaueCTBE HAHOMO3AHMKH
b) B kayecTBe HAHOKOHTEHHEPA M HAHOAJIEKTPOIa
C) B KauecTBE HAHOKIIES
Tect Ne 2
1. OnuH HaHOMETp paBeH ueMy? YKaxuTe apupMeTH4YEeCKH NPaBUIbHBINA OTBET. ..
a) OnHa MWIJTMOHHASI CAHTUMETPA
b) Onxa MWUTHOHHAS MUIITUMETPA
€) OpnHa TICSYHAs aHTCTpeMa
d) Onana TpUUTHOHHAS MIJIH
e) Cro aHrcrpeMm
f) JecsaTh MUKOMETPOB
g) Onana MuLTHApHAS apceka
h) OpnHa cToThICAYHAS ArOMa
i) Ogpna TeicsiuHas (yTa
j) Onna MuIHapIHAs MOPCKOTO y3J1a
2. Kaxoii u3 pazmepoB Onrske Bcero k 1 HaHoMeTpy
a) aumameTp MOJICKYIbl (ysuiepeHa
b) BaHmepBaasbCOBBI pagnyc MOJCKYJIBI KUCIOPOIa
€) mwmnHa monekynsl JJHK
d) amamerp KMIICYHOH MATOYKH
€) TOJIII[MHA JIalTbl MyPaBbs
f) TMHA BOJIHBI M3TyYeHHs OBITOBON MHUKPOBOJIHOBOM TEUH
g) paaMyc KBaHTOBOW TOYKU Ha OCHOBE XaJIbKOTCHUIA KAJIMHUS
3. 13 kakoro si3bIKa Mpou3011Ia MPUCTaBKa ""HaHO" M YTO OHA O3HAYaeT?
a) M3 IPEBHECIIaBIHCKOTO U O3HAYaeT "COJIHEYHAs IbUIMHKA"
b) w3 TIOPKCKOrO U 03Ha4aeT "Ka HbII"
C) W3 HEMEIKOTrO U 03HavaeT "Kpormika"
d) wu3 rpeyeckoro u o3Hayact "rHOM, Kapiauk"
€) U3 JIaThIHU M O3HaYaeT "TIyOuHa, TOIb"
f) w3 anrmmiickoro u o3Havaet "Mepa, aeneHue"
g) u3 GpaHIy3cKOTro U 03HAYaeT "yTPEHHUHN eXKHK"
h) wu3 canckpura u o3Haydaer "uTs, pe6eHOK"
i) w3 uBpuTa 1 03Hayaer "GoraTeiii"

4. Kakue u3 >pexToB HexapakTepHbl i1 HAaHOOOBEKTOB? BribepuTe Hanbonee moaxoAsiui oT-

BET...
a) TyHHenupoBaHUE

b) KgantoBanue (KBaHTOBOpa3MepHbIC PPEKTHI)

c) IloBbllieHHAas XUMUYECKasi aKTUBHOCTh

d) TloBbluieHHas KOHIIEHTPALUsI (TOYCYHBIX U MPOTSHKEHHBIX) Ae(EKTOB
e) IloBbluieHHas KOHIIEHTpalHs "000pBaHHBIX" CBsI3ei

f) CseucnHue (JTIOMUHECICHIMS) B BUIUMOM 00aCTH

g) IlpuTspkeHHE K MOCTOSTHHOMY MAarHHUTY

5. Kakoii u3 nepeuncieHHbIX HxKe 00bekToB TouHo HE oTHOCSTCS K HaHOMUPY?

a) yriepoIHbIe HAHOTPYOKH
b) wanoanMasbl
C) KBaHTOBBIE TOUKH
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d) kaccueB mypmnyp

€)
f)

IUIATUHOBAs YE€PHb
MHUILEIUIBI

g) BUpYCHI

h)
D)
)

allCTHIICH
JIMIIOCOMBI
30JIb

6. KTo mpeanoxxun MCHoiab30BaTh «KOOPAMHATY JUCHEPCHOCTH» B ONUCAHUM M MHTEPIpPETALUU
KOPPEJSLIOHHBIX 3aBUCUMOCTEN MEXKy COCTABOM, CTPYKTYPOM M CBOMCTBAMHU BELIECTB U MaTEpHA-

JIOB
a)
b)
c)
d)
e)

akanemuk .B. TananaeB

akanemuk [1.A. Pebunnep

akagemuk JK.M. Andepos
regaupexktop POCHAHO A.b. Uyo0aiic
akanemuk B.A. Kaprun

npesunent PO JI.A. Mensenes

Opuk [pekcnep

Puuapa @eitnman

Muxaitno JlomoHoCcOB

7. KT0o U3 mepeyncieHHbIX HUKE YUEHBIX BIIEPBBIE MPEIIOKUI METO aTOMHO-CIO€BOTO OCaXKIe-

HUA?

a) P.Deitnman

b) 3.[pekciep

c) HO.A.TperpskoB
d) B.B.AneckoBckuii
e) IL.A.PeGunuep
f) JK.HN.Andepos

8. Jlemon Makcgeiia, COPTUPYIOIIUN MOJIEKYJIbI, YTO MOXET MPUBECTU K Tepeaade Terjaa OT XO-
JIOJTHOTO K TOpsiueMy, HEBO3MOYKEH [TOTOMY, UTO...

a) ... OH CJIMIIKOM MaJICHbKHUI

b) ... oH HapymIaeT 3aKOHBI IPUPOIBI

C) ... MOJIEKYJIbI OYEHBb OBICTPBIC

d) ... MoJIeKys OYEHb MHOTO

€e) ...sero Bumen!

f) ...y Hero HeT TOYKH OMOPHI

g) ... OTKy/Ja OH BO3bMET SHEPTHIO I COBEPIICHHUS TaKOW paboThI?

h) ... becriopsI0K HEJb3sI HAPYIIUTH HUKOT/1a
9. Ha30BHTe CIMHCTBCHHBIN (CPEId MEPEUUCIICHHBIX) PeabHO CYIIECTBYIOIIUI B HAHOMHPE THII
00BEKTOB.

a) HauopoGoTsI

b) Suycs

c) CymepnapaMarHUTHbIC MOHOTIOJIH

d)
€)
f)
9)
h)
10.B
a)
b)
c)
d)

CynpamoJieKyasipHbIi BEUHBIN JBUTATEIb BTOPOTO POJa
I'HoMBI
Enunopor
dnoructon
CYNEPCTPYHBI
Kakoe Bpems NosiBUINCh TepMuHbl «Hanomarepuansi» n «Hanotexnonorumn»?
Onu ObUTH e11le CO BPEeMEH ATXUMUKOB
B cepenune XX Beka
B xonme XX Beka
B nagane XXI Beka
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€)

Wx cBonmu onbitamu daxtryecku Bees M.B.Jlomonocos

11. Kaxoil u3 3aKoHOB (IIpaBMUJI) OIUCHIBAET, KAK CUMTAETCS, MEXAaHUUYECKUE CBOICTBA HAaHOKpHU-
CTAJUTMYECKUX MaTEPUAIIOB?

a)
b)
c)
d)
e)
f)

XoJia

Xosna-Ilerua

Mypa

Crennans
JlankoBa-KonoOeeBckoro
I'u66ca-Bynnda

12. JIns kakux u3aenuid 0ecrose3eH «dPQPeKT JIoTocay?

a)
b)
c)
d)
e)
f)

30HTHUK
BETPOBOE CTEKJIO aBTOMOOMIIS
KaTOJHBIN MaTepuain
AHTHUKOPPO3HOHHOE MOKPHITHE
AHTUIPUTAPHOE MTOKPBITHE
COJIHLIE3ALTUTHBIE OYKU

o 2
13. Kakoii u3 MaTepuasoB JOJKEH UMETh HauOOJIbLIYIO0 YAECTbHYIO (M*/T) IUIOIIA b TOBEPXHOCTH?

a)
b)
c)
d)
e)
f)

Kceporeib
a’porenb

reib

KepaMuKa

TOHKasl TUICHKA
MUKPOMOPHUCTas IJIEHKA

14. 3a cyer yero, ckopee Bcero, OyAeT MPOUCXOUTH TUTacTHUecKas nedopmalis HaHOKPUCTAITU-
YECKOTo Marepuana?

a)
b)
c)
d)
e)
f)

3epHOTPaHUYHOE TIPOCKAIB3bIBAaHHE
CKOJIbXKECHUS AuCIoKanun Opanka

MepeMEIIeHUs TUCITOKAIIMOHHBIX CTCHOK

MIEPEeToJI3aHusl TUCIIOKAIIMOHHBIX TIETENb

MOTIEPEYHOTO CKOJILKCHUSI BUHTOBBIX TUCIIOKAIHIA

M3MEHEHHsI KOHIICHTPAIIUH TIOCKOCTEeH KPUCTAILIOrPaUIecKOTO CIIBUTA

15. Tlouemy cumtaercs, uro BBeaeHue 0.1 macc.% yriaepoAHbIX HAHOTPYOOK B HEMEHT MOXKET
YIIY4IIUTh €r0 MPOYHOCThH?

a)
b)
c)
d)
e)

KOHIICHTPUPOBAaHHE HAHOTPYOOK Ha rpaHUIaX pasjiesa 3epeH

apMHUpOBaHHE MaTepHaia HAaHOTPYOKaMHu

BIIMSIHUE HA 3apo/IpliieoOpa3oBanue a3z

yIydiieHrne MakpoauQGy3HOHHBIX MPOLIECCOB 3a CYET KammUIsipHOTo ¢ dekra
cop6uus uznumika Boasl BHyTpu OYHT

16. MexaHoaKTUBaILIUS INIpU UHTCHCUBHOM MCXaHUYECKOM IIOMOJIC HC CBA3aHa HAIIPAMYHO C...

a)
b)
c)
d)
e)
f)

YBEJIMUYEHUEM KOHIEHTPALUU AUCIOKALNHA
yBEIMUYEHUEM KOHIIEHTPALlUU TOYEUHBIX Je()eKTOB
amopdu3anueit BemecTpa

YMEHBILIEHUEM CPEIHETO pa3Mepa YacTHULL
YBEJIIMYEHUEM KOHLIEHTPALMM MUKPOTPEIINH
YBEJIIMYEHUEM KOHLIEHTPALM MUKPOBKIIOUCHHUN

17. Kakas u3 YKa3aHHbIX HUKE MCTOAUK HE IMO3BOJIACT Bq)(l)eKTI/IBHO MOJIy4aThb IJIaHAPHBIC HAHOCT-
PYKTYpbI?

a)
b)
c)
d)
€)

FIB-nurorpadus
UK-nurtorpadus
C3M-nurorpadus
KOHTaKTHasi MUKPOTIeuaTh
MuKpochepHas aurorpadus
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f)

paccianBaHuc 6JIOKCOHOJII/IMep0B

18. Kakoii u3 nmapameTpoB sIBJISIETCS HAaUMEHEE BaKHBIM IPU CO3/JaHUHU IOJIEBOTO TPAH3UCTOpA Ha
OCHOBE YIJIEPOIHBIX HAHOTPYOOK?

a)
b)
c)
d)
e)

TOJILIMHA TUDJIEKTPUYECKOTO CIIOS
XUPaAIbHOCTh HAHOTPYOKHU

THUI IPOBOJIMMOCTH IOJIYTIPOBOIHUKA
TOJIILIMHA CJI0sI IPOBOJHHUKA

JUIMHA YTJIEpOJIHON HAHOTPYOKH

19. Kakoif u3 napaMerpoB sBisieTcss HauboJiee BaXHBIM IpU co3aanuu auona (tuna IllorTkn) Ha
OCHOBE OJIMHOYHOW HAHOTPYOKH ?

20.

a)
b)
c)
d)
e)

BEJIMYMHA JepopMaiuu / u3ruda / CKpyTKH pa3HbIX 4acTel OJJHOCTEHHON HAaHOTPYOKHU
aMeTp Bcell HaHOTPYOKH

JIETMpOBaHUE BCe HAHOTPYOKH

Hanuuue QyHKIMOHAIbHBIN TpyII Ha Beell moBepxHocTH YHT

MHOTOCJIOMHOCTb HAHOTPYOKHU

Korma BnepBbie MOSBUINCH CTAThU O TIOJYYEHUH YTIEPOIHBIX HAHOTPYOOK?

a)
b)
c)
d)
e)
f)

1952
1959
1986
1991
1996
2003

21. CnuHOBOM BEHTHIIb 711 CIUHTPOHHUKHU TPEOyeT HATMYHSL. ..
CBEPXIIPOBOJHHKA

22.

a)
b)
c)
d)
e)

CYNEpUOHHOTO MPOBOIHUKA
(dbeppomarueTnka
dbepposnexTpuka
dbepposutacTuka

CHCTEMBI KyOUTOB

Kaxoit n3 ma6moHoB Hanboaee 3pHEKTUBHO MOKET OBITh MCIIOIB30BaH sl KaauOopoBku C3M?

a)
b)
c)
d)
e)
f)

IJIEHKAa ME30TIOPUCTOTO JUOKCHIA KPEMHUS

IJIEHKA aHOJIMPOBAHHOTO aJTFOMUHUS

minenka OLED

IJICHKA JJIS1 MarHUTO(OHHOU 3aIiCcH

DVD — auck ¢ nutamu, KOJUPYIOIIUMHE 3alHCh HH(GOPMALIUN
yIopsiA0YeHHasI IJICHKA OaKTepUOpOA0TICHA

23. Kakue u3 MPUBCACHHBIX HUKC MCTAJUIOB UCIHOJIB3YIOT B 3JICKTPOKATAIUTUICCKOM CJIOC TOILIINB-
HBIX 3JIEMEHTOB?

24.

a)
b)
c)
d)
e)
f)

30JI0TO
ocMui
namuaaui
IiaTHHAa
cepebpo
MeIb

MakcumanbHas Hojae3Has pa60Ta, COBCpUICHHAA CHCTEMOM HaJl BHEIIHUMH TCJIaMU, paBHa...

a)

b)
c)
d)
€)

YMCHBIICHUTIO BHYTpeHHCﬁ OHEPTUHU CUCTEMbI, KOMIICHCUPOBAHHOMY YBCINYCHHUECM SHTPO-
TN

YMCHBIICHUIO SHCPIrUH I'n66ca cucreMsl

U3MCHCHHUIO XUMHUYCCKOI'0 INIOTCHIMaJla CUCTEMBI

YBCIUYCHHUIO SHTAJIBIINU CUCTCMBI

YBCIMYCHHUIO SHTPOITUU CUCTEMEIL

25. Ilpu yMeHbIIEHUU pa3Mepa yacTull (as3bl aiMasza HIKe 5 HM IIpU KOMHATHOU TeMIIEpaType...
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a)
b)

c)

d)
e)

CHHT'OHHUS PEUIETKH OCTAeTCs MPexHeH (KyOndecKoit)

CHUHI'OHUS PELIETKU U3MEHSETCS (CTAaHOBUTCS FEKCAarOHAIbHOM )

(bopMUpYIOTCS HAHOKJIACTEPHI, KOTOPhIE HE MOTYT OBITh «YJIOXKEHBD» B INIOTHYIO TPEXMEp-
HYI0 CIPYKTYDPY

(OpMUPYIOTCS TICEBIOKUIKIE KIIACTEPHI C Xa0THUECKOW CTPYKTYpPOi

dhopMHpYIOTCS KyOMYECKHE HAHOYACTHUIIBI C YCEUSHHBIMH yIiIaMH (KOMOWHAIUS Ky0a U OK-
Ta’/pa) C MOBBIIICHHOW KOHIIEHTPALMEH TOUEUHBIX 1e(DEKTOB

26. Kakoii U3 yKka3aHHBIX HHWXKE MaTepHAaJIOB SIBJSIETCS HauboJIee TEPMOANHAMUYECKN CTAOMIHHBIM
MIPU HOPMAJIbHBIX YCIIOBUSIX?

a)
b)
c)
d)
e)
f)

rpaduT

ajuMas

dbynnepen

YTJI€pOJHbIE HAHOTPYOKHU

HaHOAJIMa3 JIETOHAIIMOHHOTO CUHTE3a
KapOuH

27. Kakoe W3 MepeurcIeHHBIX HUXKE BEIIECTB MOYET IMO3BOJUTH CHOPMHUPOBATH CaMOCOOUparo-
IIHeCsT MOHOCJION Ha 30JI0TOH MOUIOXKKE?

28

29.

30.

31

32.

a)
b)
c)
d)
e)
f)

a)
b)
c)
d)
e)
f)

JUITMHHOIIETIOYEYHbIE TaJOT€HU/IbI
OJIEMHOBAs KUCJIOTA

JUITMHHOIIETIOYEYHbIE THOJIBI

HTADB (ueTuntpuMeTuaaMMOHUS OpoMuT)
JOICIHIICYIIb(aT HATPHSI
MOJIMBUHUJIOBBIH CITUPT

. Kputnueckuii paguyc 3apojpiiiia 03Ha4aeT, yTo ...

OH HE MOKET PACTBOPHTHCS

OH CaMOIPOU3BOJILHO PACTET

JanmbHeHIee yBeTMUIeHHE pa3Mepa COMMPOBOKIACTCSl yMEHbIIIEHHEeM dHeprun [ 'no0ca
HaumHaeTcs (popMupoBaHue rpaHeii-(aceTok

OH CHHMAET BOKPYT ce0sl EPEChIICHHE B TUTAIOMICH Ccpelie

OH U3MEHSET KBa3IWKUAKYIO CTPYKTYPY Ha HAHOKPHCTAILTHUECKYIO

Urto HauMeHee 3HAYUTENIbHO BIUSET Ha 3apobllieo0pa3oBaHue B TBEpI0il (aze?

a)
b)
c)
d)

3aMeICHHOCTh AU(PPYy3HMOHHBIX POIIECCOB

BO3HHMKHOBEHHUE YIIPYIUX HAPSDKEHUN TIPU MOSIBJICHUU HOBOU (ha3bl
n3MeHeHnue yposueir ®epmu haz

BO3HMKHOBEHHE ACCOLIMATOB TOYEUHBIX AE(PEKTOB

K 663513Hy‘IaTCJIBHBIM nepexogaM B MOJICKYJIaX OTHOCHUTCA...

a)
b)
c)
d)
e)
f)

a)
b)
c)
d)
€)
f)

- BHYTPCHHSISI KOHBEPCHUS
- dhochopecueHIus

- IIOMUHECLICHIIHS

- KOMOMHAITMOHHOE PACCESTHHE
- uroopecteHIus

- DJIEKTPOHHBIE TTEPEXOIbI

. ZL]'IH MOJIYYCHHA MOPUCTOTO KPEMHUS UCIIOJIB3YCTCA. ..

m1aBCJiCBas KUCJIOTa
XJIOPUCTOBOAOPOAHAA KHUCJIIOTA
IIJTaBUKOBAasA KUCJI0Ta
sSHTapHas KUCJIOTa

Hapckad BOJAKa

NEpCKUChH BOOOPOJa

Yto He BIUSAET HA JacCTOTY INIa3SMEHHOT'O PC30HAHCAa HAHOYACTHILL cepe6pa?

a)
b)

AHU30TPOTIHS
pasmep
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33.

34.

c)
d)
€)
f)

MOAU(PHUKATOP TTOBEPXHOCTH

HAJIMYHE TOYCUHBIX NePEeKTOB U F-1IeHTpOB (LIEHTPOB OKPACKN)
Temieparypa

JIaBJICHNE

«CamocOopKa» KBAaHTOBBIX TOUEK Ha MOJUIOKKE MIPU OCAXKICHUH U3 Ta30BOH (Da3bl BhI3BaHA...

a)
b)
c)
d)
e)

f)

baykTyarusamMu (MOIYISIIIACH) COCTaBa MUTAIOIICH CPEJIbI

XUMHUYECKUM B3aUMOJICHCTBUEM KBAHTOBBIX TOUEK C TOJIJIOKKOM

SMUTAKCHAIIBHBIM POCTOM ILJIEHOK

paccoriiacoBaHUEM MMapaMETPOB PEIICTOK MJICHKU U MO JIOKKH

OC@XJICHHEM TMOJYIPOBOJHUKOBBIX «OCTPOBKOB» Ha BUIIMHAIBHBIX BBIX0JIaX BHHTOBBIX
JTUCITOKAIUI TTOJTOKKHU

3aTPYTHEHHOW MUTPAIMEH POCTOBBIX OJIOKOB MO OOKOBOM MOBEPXHOCTH JIIETIOHOB POCTO-
BBIX CTYIEHEH IO I0KKH

[Toxazarens ko3 duireHTa IpeIoMIeHUs Y METaMaTEPHAaIIOB. ..

a)
b)
c)
d)
e)
f)

paBEH HYJIIO
MOJIOKUTEIbHBIN
OTpHUIIATETbHBIN

€ro HeJb3s ONPEIETUTh
MHUMBIH

HIMPOKO BapbUPYIOLIUNCS

35. Ha neproandecku MOAYJIMPOBAHHBIX NOBEPXHOCTAX METANIMYECKHUX IJIEHOK BO3MOXKHO pE30-
HaHCHOE€ BO30YXKIEHHE TOBEPXHOCTHBIX. ..

36.

37.
erT..

38.

39.

a)
b)
c)
d)
e)
f)

HKCUTOHOB
MarHoHOB

(dhoToHOB

(hoHOHOB
TUTa3MOH-TIOJIIPUTOHOB
MOJIIPOHOB

HpI/I IMOJIY4EHHUHU MOHOCJIOEB METOA0OM .HC)HFMIOpa'BJ'IOI[)KCTT Y -THn IIeHKH O3HAYaeT. ..

a)
b)
c)
d)
e)
f)

roJIOBA K r0JIOBE, XBOCT K XBOCTY
roJIoBa K XBOCTY

XBOCT K I'0JIOBE

kKoMOuHanus X u Z — TUIIOB

JaTepaIbHOE YIOPSI0YCHUE B TUICHKE
MePUOANIECKH ro(PUPOBAHHBIM MOHOCIION

HpI/I MMOJIYy4CHHU MCETOA0OM .HBHI"MIOpa'BJ'IO)I)KeTT MJICHKU Y -TUna ABYMCPHOC HAaBJICHUC CIICAY-

a)
b)
c)
d)
e)
f)

NEpUOAUYCCKHU YBCIIMYMBATH CKAYKOM

noAACPKUBATL ITIOCTOAHHBIM

MOHOTOHHO YBCJIMYNBATH

MOHOTOHHO YMCHbBIIIATH

CHa4aJla yBCJIIMYNBATh, 4 [IOTOM YMCHbIIATH

B CHUITY CITOCOOHOCTH CHCTEMBI K CaMOOprann3anuu O JaBJICHUHU MOYHO HE 3a00THTBCS

Kakue n3 YKa3aHHBIX HUKC 00BEKTOB HENb3S paccMaTpuBaTh B KAYECTBC HAaHOKOMITIO3HTOB?

a)
b)
c)
d)
€)
f)

yacTulbl SHyca

(hOTOHHBIE KPUCTAILIBI

(heppomMarHuTHasi IpOBOJIOKA B ME30TIOPUCTON MaTpHUIIe
KBaHTOBBIE TOYKH SAPO-000TI0UKa

reTepOCTPYKTYPHI ISl TUTAHTCKOIO MarHeTOCONPOTUBIICHUS
MOJIYIIPOBOAHUKOBBIE JIa3EPhI

Kakue n3 cucreM He SIBISIOTCS KOJIJIOUJTHON CHCTEMOM «Ta30Bas (1)8.38. - BCIJ_ICCTBO))?

a)

a’poreb
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b) aspocun
C) a’po30iib
d) Tyman
e) 3bI0y4nii mecok
f) cmor
40. Kakue (MarHuTHBIC) YaCTHUIBI OyIyT 00JIaAaTh MAaKCUMAJILHON KOSPITUTUBHOMN CHIION?
a) MOHOKPHCTa/UTHYECKUE
b) monomOMEHHBIC
C) cymeprnapaMarHUTHBIC
d) mommkpucTaTHYecKue
€) MOJMIOMEHHBIC
f) mapamarauTHBEIE
41. Kakoii cocTaB UMEIOT CTEHKH MOP aHOJUPOBAHHOTO ATTFOMUHHUS?
a) aJIOMHHUN
b) xopyHx
C) OKCHJ KOpyHJa
d) amopdHBIi THAPATHPOBAHHBIN OKCHT ATFOMHUHHSI
€) MOHOKPHCTAUTMYECKHUil JeiKocanpup
f) ramma-okcua aTFOMUHUS

JlaGopaTtopHbie padoThI
CTtpykTypa 1adopaToOpHBIX padoT

CTyaeHT BBITIOJHSET 32 OTBEIEHHOE BpeMs 110 yueOHOMY TuTaHy 3 abopaTopHbie paboThI (B
naboparopun UTICM PAH). YuebHo-MeTOmYecKre mocoOus B JIa0OpaTOPHSIX MO KaXKI01 J1abopa-
TOpHOM pabote nMeroTcs. Ha BeimosHeHrne oaHOM 1abopaTopHOit pabOThI CTYICHT JOJDKEH MOTpa-
TUTh HE MEHee 4 4acoB M He OoJiee 6 4acoB ayauTOpHOM padoThl. [loa BeImoTHEHHEM Tab0paTOp-
HOM pabOThl MOHUMAETCS: MOJIydeHHUE I0MycKa K paboTe (Haauuue KOHCIEeKTa B TETpai U 3HaAHHUE
yCTpOICTBA U MPUHIIMIIA PAOOTHI); BHINOJIHEHNE ONBITOB, BHITIOJHEHUE MUCBMEHHOTO OTCYETa B
TeTpajy, 3auTa 1a00paTopHOil paboThl (OTBETHI Ha BOIIPOCHI B KOHIIE Y4€OHO-METOIUYECKOTO I10-
cobus).

[lepen HauaaOM BBIMIOJIHEHUS! PAOOT CTYAEHTHI JOKHBI MPONTH UHCTPYKTAX 10 TEXHUKE
0€30MMacHOCTH, paclucaThCs B )KypHase. 3aTeM CTyIeHTaM IpeiaraeTcs pa3laTOuHbIi MaTepuan
JUIS. O3HAKOMJICHHSI C TIOPSIKOM BBINIOJIHEHUS 1abopaTopHOM paboThl. CTYIEHTHI OCIE TIATENb-
HOM MpopaboTKU MaTepuasa, KOHCIIEKTUPOBAHUS METOMK CUHTE3a U YCIOBHUI SKCIIEpUMEHTA B pa-
0oume TeTpaau, NOJy4aroT TOMYCK U MPHUCTYMAIOT K BHIMOJIHEHUIO paboThl. PaboTy cnenyert BbI-
MOJIHATH MO MPEATIOKEHHOMY allTOPUTMY, B ONIPEAETICHHOM MOCIe0BaTeIbHOCTH. Pe3ynbTaThl u3-
MepeHHi HeoOx0 1Mo (pUKCHPOBaAThH B paboueM xypHaje. [Ipu HeoOX0AMMOCTH pacTBOPHI, MPe-
Ha3HAYEHHbIE JJIs UCCIIEIOBaHMs, He0OX0uMO pa3daBuTh. [lo okoHYaHUM PAaOOTHI CTYAECHTHI 00sI-
3aHbI OCTABUThH pabouee MECTO B YUCTOTE, BEIMBITH UCHIOJIB3YEMYIO B JAHHOM SKCIIEPUMEHTE XUMHU-
4ecKylo nocyny. PesynabTrarsl axcnepuMenTa opopMHUTh B BUAE OTYETA, BHIIIOJIHUTH HEOOXOAUMbIE
pacuetsl. Pabota nomkHa ObITH aKKypaTHO 0OpMIIEHA, TOMYCKaeTCsl cocTaBlieHue 1 oTyeTa Ha
rpymmy B KonuuecTBe 3-4 crynenToB. Ecnu B rpynme 8-12 cTyneHToB, 3aIlaHUS ¥ YCIIOBUS JKCITe-
pUMEHTa BapbUPYIOTCS, COCTABIISETCSI COOTBETCTBEHHO 2-3 OTYeTa.

[Tocne BbIMOTHEHMS BCEX HAMEUEHHBIX padOT Ha3HavaeTcs 3amuTa. Ha 3ammTy cTyaeHTh
MIPEJICTaBISAIOT OPOPMIICHHBIE B COOTBETCTBUU C TPEOOBAHUSMU OTUETHI, TOTOBST 3apaHee OTBETHI
Ha KOHTPOJIbHBIE BOMPOChl. Kaxkaplii CTyIeHT moydaeT u3 crnucka 3-4 Bonpoca. O0cyxaeHue uto-
T'OB BBITIOJHEHUS JIA0OPATOPHOTO MPAKTUKyMa U KpaTkue (2-3 MUH) BBICTYIUICHUS 10 MPEIOKEH-
HBIM TMPENoIaBaTeIeM KOHTPOIBHBIM BOIIPOCAM MPOXOJISAT B BUAE KPYTIIOTO CTOJA, TOITOMY CTY-
JICHTHI 3apaHee JOJHKHBI TIOJITOTOBUTHCS K COOECEIOBAHHIO, U3YYHB MPETI0KEHHYIO TPero1aBaTe-
JIEM JIUTEPaTypy.

CaMOCTOATENHHO CTYJCHTHI AOMOJIHUTENBHO MPOPadaThIBAIOT HAYYHO-TEXHUYECKYIO JTUTE-
paTypy mo TeMam JabopaTOPHOTO MPAKTUKyMA.
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TemaTnka J1abopaTopHbIX padoT
BrimosHenue 3 1a00paTOPHBIX pabOT CTYACHTOM — SIBIISIETCSI YCIOBHEM JIOMYCKA K SK3aMCHY.
3HaHus, YMEHHUS U HaBBIKHU 110 JJAOOPATOPHBIM paboTaM olleHHuBatoTCs B TecTax Nel m No2.
JIABOPATOPHAA PABOTA 1. CUHTE3 BOJJHBIX PACTBOPOB HAHOYACTMUL] 30JIOTA
JIABOPATOPHAS PABOTA 2. [TIOJIYYEHUE HAHOYACTHUL] CEPEBPA
JIABOPATOPHA PABOTA Ne 3. HAHOYACTULIbI OKCUIAA MEJIN Cu,0O

4.3. Petimunz-nian Oucyuniumbl

®u3uka U XUMHUS HAHOMAaTEPUaJIoB U HAHOCUCTEM
(Ha3BaHME MUCHUINIMHBI COTTIACHO paboyeMy y4eOHOMY IIIaHYy)

HanpasJieHue/crienuanbHocTh: 28.03.03. Hanomarepuaiisl,
Kypc 3, cemectp 1

. bast 3a koH- | Ywucio 3a- Bael
Buab1 yueoHoii 1eATEILHOCTH .
CTYI€HTOB KpeTHOE 33~ JLAHIH 33 MuHUMaJILHEBIA MakcuManbHbIH
JIAaHHe CeMecTp
Hanonayka u Hanoxumus. Pazmepnsiii s dexr. Kimaccuduxarms
HaHO000BbekTOB.C1ocOObI TOJYYCHHST HaHOPa3MEPHBIX MaTepua- 0 35
n0B. du3nyecKkrue MEeTOIbl CHHTE3a HAHOYACTHII.
Tekyumuii KOHTPOJIb
VYuer peifTuHra 3a nadopatopHble 0-5 3 0 15
paboTHI
Py0e:xHblIii KOHTPOJIb
TecToBbIil KOHTpOIH 1 | 0-0.5 | 40 0 20
Pa3MepHbIe 3aBUCHMOCTH CBOWCTB HAHOMATEPHAIIOB 0 40
PyGesxHblii KOHTPOJIb
TecToBBIi KOHTPOIH 2 | 0-1 | 41 0 40
IMoompuTeabHbIe 6ALIBI
1. CtyneHveckas OJMMITHAJIA | 0-10 | 1 0 10
IocemaemocTp (0a/1J1b1 BBIMMTAIOTCS U3 00111€eii CyMMbI HAOPAHHBIX 0AJLT0B)
1. Ilocemenre TEKIMOHHABIX 3aHITAN 0 -6
2. ITocemenne 1ab60paTOPHBIX 3aHITHN 0 -10
HToroBblii KOHTPOJIb
DK3aMeH | 0-15 | 2 | 0 | 30

[TepeBon ouenku u3 100-6amabHONM TPOUZBOIUTCS CIEIYIOIIMM 00pazoM:
- otinyHO — oT 80 o 110 6amtoB (Bkirovas 10 mooOnpHUTEIbHBIX 0aIOB);
- xopoio — ot 60 1o 79 6ayoB;
- YAOBIIETBOPUTENBHO — OT 45 110 59 6annos;
- HEY/IOBIIETBOPUTEIILHO — MeHee 45 0aoB.

5. YueOHO-MeTOoAUNYEeCKOE U MH(OPMAILHOHHOE 00ecTieYeHHe TUCIUIIHHbI
5.1. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON YUeOHOM JINTEPaTypPbl, HEOOXOAMMOM IS OC-
BOCHMS IM CHUTLTTHHBI

OcHoBHasi JInTeparypa

1. PeixonkoB JI. . Hanomarepuassl : yuebHoe noco6ue / J1. U. Pexonkos, B. B. JIésuna, O. JI.
H3umsurypu. — M. : BUHOM. Jlaboparopust 3Hanuii, 2008. — 365 c. : uin. — (HanotexHonorus).
ISBN 978-5-94774-724-9

2. Ceprees I'.b. Hanoxumus. M.: Kunxnsblit tom YHusepcuret, 2006.

3. Banues P.3., Anekcanapos U.B. HanocTpykTypHble MaTepuasl, HOJTy4eHHbIE HHTEHCUBHON
miactuyeckoit nepopmanueit. — M.: Jloroc, 2000.-272 c.:um.

ISBN 5-88439-135-8.
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4. babymikun A. FO. BricOKORHEpPreTHIeCKrEe METO bl OJTYUYCHHUS YIABTPAAUCIIEPCHBIX U HAHOMATe-
puanoB. Bepcust 1.0 [DnexTponnbii pecypce] : koHcnekt nekiuii / A. F0. babymkun, B. I1. Hcakos,
A. U. JIsmkuH. — DnektpoH. fgaH. (5 M0). — Kpacuosipek : UTIK COY, 2008.

JlomoystHUTENBHAS
1. Crapoctun B.B. Marepuaiibl 1 MeTO/1bI HAHOTEXHOJIOTHH: yaeOHoe nocodue /B.B. CrapocTus.
— M. : BUHOM. Jla6oparopus 3Hanuii, 2008. — 431 c. : wi. — (HaroTexHomorus).
ISBN 978-5-94774-727-0
2. Hanorexnonoruu. A30yka mist Bcex. [lon pen. akan. FO.[l. TperssakoBa.M.: ®usmaraut, 2008.
2. Patuep M., Paruep /1. Hanotexnonorus. [Ipoctoe 00bsicHeHHE 04epeTHOM TeHHAIbHOM UICH.
M.: Bunwsamc, 2007.
3. Peibankuna M. Hanorexnonoruu st Bcex. M., 2005.
4. Mensmyruna H.B. Beenenue B Hanotexnonoruto. Kanyra: M3n-Bo Hayunoi nmuteparypsl bou-
kapeoit H.®.,2006.
5. Oynnepensl, yriaepoiHble HAHOTPYOKH U HaHOKIacTephl: PogocnoBuas Gopm u uaeii. M.: JIKU,
2008.
6. Xypnansr: «Hanomatepuansl u HaHOCTPYKTYpsl — XXI| Bek», «HaHOTEXHOIOTHN ¥ HaHOMAaTe-
puansy, «[Iucema o marepranax».

5.2. [lepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTU «AHTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMbIX AJId OCBOCHUSA IUCIHUITJIUHBI

1. DnexrponHas O6ubmuoreunas cucrema. Ob baml'V. — CobcTBeHHas 3neKTpoHHas OHOIHOTEKa
y4eOHBIX M HAaYYHBIX JJICKTPOHHBIX W3JaHHM, KOTOpas BKIIOYACT WM3JaHMs TpenoaaBarencii bari-
I'V. ABTOpH30BaHHBIN JOCTYI MO MapoJito U3 b0l Touku cetn MaTepHeT. Perncrpamus B buob-
nuoreke baml'y, nanpHeimumii foctyn u3 moboit Touku cetu Mutepuer. — https://elib.bashedu.ru/
2. DneKTpoHHas OMOIMOTEYHAsi CUCTEMa . Y HUBEpCUTeTCKas Oubnuoreka onnaiH. — [TonHOTEKCTO-
Bast b/ y4eOHBIX M HAyYHBIX DJICKTPOHHBIX U3IaHUA. ABTOPH30BAHHBIN JOCTYI MO TIAPOJIIO U3 JTIO-
6oif Touku cetn MuTeprer. Peructpanus B bubmuorexke baml'V, nanpHeimmii noctymn u3 a000i
touku cetr MuTepuer. — https://biblioclub.ru/
3. DnexTpoHHas O6mOIMOTEeYHas cucteMa m3aarenbcTBa .Jlanp. — [lomHoTekcTOBast b/ yueOHBIX 1
HAyYHBIX AJIEKTPOHHBIX M3JaHUH. ABTOPU30BaHHBIN JOCTYII 110 MapoJito U3 J1t000it Touku cetn UH-
tepHeT. Peructpamnus B bubnuorexe baml'V, nanpHewmmii ocTyn u3 1000 Touku cetu MHTEp-
Hert. — https://e.lanbook.com/
4. DnexktpoHHbI Katajmor bubmmorekn bamlyY — CrnpaBouHO-MOUCKOBBINA anmapar OHOIHOTEKH.
Bxurouaer B cebs cucteMy KarajioroB M KapTOTEK, CIpaBOYHO-OuOmuorpaduyeckuii Gonm. —
http://www.bashlib.ru/catalogi/
JononaurensHas u 6onee noapoodHas nHdopmanus GuU3NKe U XUMUA HAHOMATEPUAIIOB U

HAHOCHCTEM JOCTYITHA 0 CIEAYIOIINM ajpecaM ceTu MHTepHerT:
WWwWWw.nanometer.ru — nHGOpMaIMOHHBINA CaiT, MOCBSIICHHBIII HAHOTEXHOJIOTHSM;
www.hauka.name — Hay4HO-TOMY/ISIPHBIN TOPTAJ;
www.nanojournal.ru — poccuiickuii anekrponnsiii «HaHoxypHain

6. MaTepuajabHoO-TeXHHYecKasi 6a3a, HeoOXoAUMas 1J1sl OCYLIeCTBJIEHUsI 00pa3oBaTeib-

HOI'0o mpouecca 1nmo 1MCumIlinie

MaTepI/IaHLHO'TeXHI/IHeCKaH 633&, HCO6XOI[I/IM8.H AJI1 OCYHICCTBIICHUSA O6paSOBaTeJ'ILHOFO npo-
necca 1mo AMCHUIIIMHE MPUBCJCHA B Ta6J'II/II_IC:

Haumenoeanue cne-
UUATUUPOBAHHBIX Buo Haumenosanue 060pyoosanus, npozpammnozo
ayoumopuil, Kabune- 3anamuii obecneuenus
mos, 1adopamopuil
Ay[[I/ITOpI/DI 41 T Jocka, KoMIbIOTEP, MYIBTUMEUNHBIA IPOEKTOP, SIKpaH
(UTICMPAH) CKIIUHU IIporpammHOe obecrieucHwMe:
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook/
http://www.bashlib.ru/catalogi/

1. Windows 8 Russian. Windows Professional 8 Russian Up-
grade. Jlunersust OLP NL Academic Edition, 6eccpounas. [lo-
roBop Ne 104 or 17.06.2013 1.

2. Microsoft Office Standard 2013 Russian. JInmensus OLP NL
Academic Edition, 6eccpounas. J{orosop Ne 114 or 12.11.2014
r.

Jlaboparopust TpuOO-
texunku UTICM PAH

BeITsDKHBIE MIKA(BI
Xumudeckas 1ocy/a, peakTHBEI
Beckl anekrpoHHbIE

Crynbs -20 .

JIa6. cronsr 120*50*76-28 mit.

JlabopaTopHubie Cronbl 2TyM0O0BBIH 130%57*74-1mt. 3 mmrT.
paboThI Cron npemn.noiaupos. 140*65%70-1 mir.
Cepeanr 150*40*155-1 mt.
Ikad kaxHBI 88%42%182-3 1mT.
Ikad mert.c 3amkom 50*50*68-1 .
Hocka ayn.-1 mt. uaB.2101067122
TepmomMeTp ciupTOBOMH-1 mIT.
Yurtaneablii 3a71 Nol Hayunsrit u yueOHblii ponn, HayuHas nepuomuka, I1K (MoHo-
(raBHBI  Kopmye, 1 CamocrodATenbHas | 61ok) - 3 mr, Wi-Fi gocTyn ais MOGHIBHBIX YCTPOHCTB, HEOr-
STa) paboTa paHqur?{gblﬁ moctynn k ObBC u BJI; konmu4ecTBO MOCaJOYHBIX
mectT — 76.
Yyranpeblii 3271 No2 Hayunblit u yaeOHbIi (oHI, HayuHas nepuoanka, Wi-Fi moctymn
(kopmyc dusmata, 2 CaMOCTOATENBHAS | g MoGHIBHBIX YCTPOHCTB, HEOrpaHHYeHHbIH gocTyn k DBC u
Sra) pabora B/J1; KOnM4ecTBO MocaouHbIx MecT — 50.
YurtanbHb 3271 Nod Hay4nblii 1 y4eOHbI (DOHJ, HaydyHas MEpUOJNMKA, HEOrPaHHU-
(kopryc Guodaxa, 4 CagIOCTOSITeJIBHaﬂ ‘G{SHHLIﬁ noctyn k DBC u BJI; KOMMYecTBO MOCaT0UHBIX MECT —
paboTa :

ATaXK)
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Ipunoxenue 1

MHWHOBPHAYKU POCCUN
®I'bOY BO «bALIKUPCKHUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
OU3UKO-TEXHUYECKUU UHCTUTVYT

COJIEP)KAHUE PABOYEN ITPOr'PAMMBbBI

JUCUMIUTMHBL «DU3UKa U XUMUSL HAHOMATEpUaAJIOB U HAHOCUCTEM) Ha 5 CEMeCTp
(HaMeHOBaHUE AUCIUILINHBI)
THEBHAS

(hopma o0yueHuHs

Buja pa6orsl O0BbeM TUCHUILIMHEBI

Oo6mas Tpymnoemkocts auciutuinabl (3ET / gacoB) 5/180
Y4eOHBIX YaCOB HAa KOHTAKTHYIO padOTYy C MPENo1aBaTeseM: 91.2

JIEKIAHA 18

MPAKTUICCKUX/ CEMUHAPCKUX

J1a00PaTOPHBIX 36
apyrux (TpyNIoBas, HHIUBUAyalIbHAs KOHCYIBTAIUS ¥ WHBIC BUJIbI y4eO-
HOM JCSITENBHOCTH, MTPEAYCMATPHUBAIONINE PAOOTY OOYJAIOIINXCS C Mpe- 12
nonasaresnem) (DKP)
VY4eOHBIX 4aCOB Ha CaMOCTOSATENIbHYI0 paboty obyuaromuxcs (CP) 52
Y4eOHBIX 4acoB Ha MOJ'OTOBKY K dK3aMe- 348
Hy/3auety/mud depennmpoBannomy 3adery (KonTpouib) '

®dopma(bl) KOHTPOJIS:
9K3aMeH IISTHII ceMecTp
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®opma Te-

®dopMa u3ydeHUs MaTePUANIOB: OcHoBHast KYIIEro KOH-
JICKIIUH, TIPAKTHYCCKUEC 3aHATHSI, u I1010JI- TpoJIs ycrTe-
CEeMHHAPCKHE 3aHATHS, JabopaTtop- | HUTCIbHAA 3anaunust BAEMOCTH
HBIC pa6OTI>I, caMOCTOsTe/IbHAs pa- | JIUTCpaTy- o caMo- (KOHHOKBHy_
Ne a, pEKO- | CTOATEIIb-
Tema i conepanye 00Ta 1 TPYJOEMKOCTh (B yacax) pa,p > MBI, KOH-
/11 MEHJlye- | HOM pabo-
TPOJIBHBIE
Mas CTy- T€ CTY-
TIP/CE JeHTaM JICHTOB paboTeL,
JIK M JIP CP (HoMepa KOMIIBIOTEP-
HBIE TECTHI U
W3 CIHUCKA)
T.I1.)
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[1], Beene-
Hue, I 1
. [2], Beene-
1 Brenenwne. UTo cKphIBaeTCs 3a MPUCTABKOW «HaHO»? HaHoHayKa u HAHO- 2 4 e, 11 Tect
xumus. Pasmepusiii apdexr. Knaccudukanyst HaHO00bEKTOB. [3] B’Bel'[e
Hue, 1.1, §
1.1-1.3.
Crioco0b! oTy4eHns HaHOpa3MepHBIX MaTepraioB. GopmMupoBaHue Ha- [1], m.2.3
HOMAaTEepUaJIOB TI0 MEXAHU3MY «CHU3Y-BBEPX». METO/Ibl MEXaHUYECKOI O 2] ’rn '2 ’§
o | AMCIEPrHPOBAHN. MeTtomsl GU3NYECKOTO AUCTIEPTHPOBAHUSA. MeTOmbI 2 6 6 2’1_2' 4’ Tecr, 3ammTa
XUMHYECKOTO TUCTIEPTUPOBAaHNA. bromorndeckre moaxX oAbl K MOTyIeHUI0 D oryera
HaHOpa3MepHbIX MaTepuaaoB. CriocoObl KOHCOMHMIAINN HAHOPA3MEPHBIX
TTOPOIITKOB
dusnvecKkre METO/Ibl CHHTE3a HaHovdacTull. PopMUpOBaHHE HAHOMATE- [[1], rm.3
3 | PUAIIOB [0 MEXaHU3MY «CBEPXY-BHU3Y. Karognoe pacnsuieHue, yaapHbsie 2 6 6 2], tn.2, § Tect, 3ammTa
BOJTHEI, SJIEKTPOB3PEIB, JIA3epPHAS SIEKTPOUCIIEPCHS], CBEPX3BYKOBEIC 2.5, [4] oryera
CTpyH, MEXaHWYecKoe nucneprupoBanne. Hanomurorpadus
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Pa3mepnsbie 3aBucuMocTr cBOMCTB HaHOMaTepuaoB(1).OcobeHHoCTH

TEPMOAMHAMHYECKUX CBOMCTB HaHOCPed. CTPyKTypa HaHOpa3Mep- [1], rn.4, Tecr, 3ammra
HBIX MaTePHAIOB. XapaKTePUCTUKHU JUCIIEPCHOCTH HAHOMATEepHa- [2], rn.7 oTyera
70B. [ToBepXHOCTH, TpaHuUIIbl, MOP(HOJIOTHSI HAHOMATEPUAJIOB

Pa3mepHbIe 3aBUCUMOCTH CBOMCTB HAHOMATEPHANIOB (2) DieKTpuue-

CKHE CBOMCTBA HaHOMaTepHaoB. DeppoOMarHUTHBIE XapaKTEPUCTH- [1], T4, Tecr
K1 HaHoOMaTepuasioB. OCOOCHHOCTH TEIJIOBBIX CBONCTB HAHOMATe- [2], tn.7

pHUasoB.

Pa3mepHBIe 3aBUCUMOCTH CBOMCTB HaHOMaTepuayioB (3) OnTuue-

CKH€ XapakTepucTuku HaHocpea. duddysus B HaHoOMaTepuanax. [1], rn.4,

XUMHUYECKUE CBOMCTBA HAHOMATEPUAIIOB. MEXaHWYECKUE XapaKTe- [2], Tn.7

PUCTHKU JAUCIIEPCHBIX CPEI.

YrnepoaHbsie HAaHOMAaTepHalbl. AJITOTPONHbBIE GOPMBI yriepoaa —

«HaHO» U He «HaHOo». Hanoanmasel. DynsepeHsbl 1 UX NPOU3BOIHbIE

HanotpyOku, ux xiaccudukanus u ceoiictsa. O0miue cBoiicTBa Ha- [1], r.6,

HO(opM yrirepoa. [2], Tn.6

Hanokaranu3. O0mue cBolicTBa KaTanm3aTopoB. Kinaccudukarus

KaTaJUTHYECKUX peakuuid. [[pMHIHUIIBI CTPYKTYPHOTO U HEpreTuye- [2], .8

ckoro cooTBeTcTBHs. Karanus Ha HaHO4YaCTHIaxX MU LCOJINTax.
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